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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepanum»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHsi uszydenust (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOM obiactu «EcTtecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunsHbie yuyeOHbIE
NpeAMEeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBJSIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEIHUM
o01mM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBSA3aHHBIX C MpoQopueHTauueld OO0yYaroluXcsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOT'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337a4ax M3y4yeHus ydeOHoro npeamera «buonorus» Ha yriiy0JIEHHOM YpOBHE,
ompenensieT o0s3areNbHOe (MHBAPUAHTHOE) NPEIMETHOE COJEepKAHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHYEeT TMOCIEAOBATeIbHOCTh M3Y4YeHUs Y4YeOHOro marepuaia ¢ y4dETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme 1o 6uosioruy peain3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETo
oOpa3zoBaHus, Oyaromaps dYemMy IMPOCMATPUBACTCS  HAMNpPABJICHHOCTh  Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILIEHHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel npupoHoi cpene. B mporpamme 1o OMoioruu Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHHPYEMBIM JHYHOCTHBIM, METANPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00yueHHs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOyYarolIuXcsi MO OCBOCHHUIO COJEpKaHUS
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aroIuxcs 0 dKUBOM NPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOW OMOJOTHH, YMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, FBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHHIO
OMoNOrMYeckoro  o0pa3oBaHHMA B By3aX W OpPraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/eioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAaHMsS O PAacTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYEHHBIMU OOYYaIOIIUMUCS MPU H3YYECHUU
(bU3UKK, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETHUYECKON OHOJIOoruw,
aKTyaJU3UPYIOTCS 3HaHMSI OOyYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonioruu yenoreka. B 11 kiacce u3yqaroTcsi IBOJIOIIMOHHOE YYEHUE, OCHOBBI
9KOJIOTUH U YueHue o obuocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CNEUUTh  OCBOCHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOy,
OHMOLIEHO3a, SKOCUCTEMbI, O BBLAAIOUIMXCS HAYYHBIX JOCTUKEHUAX, COBPEMEHHBIX
UCCIIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIAJHBIX aCleKTax OMOJOrMYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJIEHUS U Pa3BUTHUS
TOU WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX yUEHBIX
B pPEILlIEHUE BaXXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX MPoOIIeM.

Lenb u3yuenus: yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITIOJIB30BATh TH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHON 00IacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yIIyOIEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIOMINX 3aa4:

OCBOCHHE OOYYArONTUMHUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, brocdepa); 0 BBIIAIOUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIECOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCAd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMHU ~ METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTUM M CUHTETUYECKON OWOJIOTHH, MaJCOHTOJOTHH, 3KOJIOTUN);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBaTh M HCMOJIb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIH30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
nmpo0jemMaMy 4YeOBEYECTBA; OIICHHBATh TMOCIEACTBUS CBOCH NEATENLHOCTH TIO
OTHOILICHUIO K OKpYXKaloIIeld NpUPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuUiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEILHOCTH B UPE3BBbIYANHBIX
CUTyallUsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTyaIbHBIX U TBOPUECKUX CTIOCOOHOCTEHN B
MpOIIECCE€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMH €I0 TMPOOJIeMaMH, METOJI0JIOTHEH
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICI0BAaHUH,
peleHusi OMOJOTUYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTHYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K JKUBOW MPUPOJE B
IIEJIOM M K OTJICTIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIMMHCS  KOMIIETEHTHOCTH B PalMOHAILHOM
PUPOAOTIOIH30BaHUHU (COOIOICHHE TTPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCUCTEM, Ouocheprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXalmux Jrojned  (cobmomeHuss Mep mnpodunaktuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBMUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYyYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUHU, CIIOCOOCTBYIOIIIEH
MOCIEAYIOMEMY NPOPECCHOHATBPHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MMOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS. ¢ YYETOM CHElU(pUKU €ro COJep KaHHWs U HaIlpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AlMsIX  CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTU4YecKux padot. Taxxke ydactue
OOy4YaronIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENICTCS yUUTEIeM Ha OCHOBE HMEIOIIUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM UM U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMoJoruv B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTHUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTUM C JAPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX H3YyYeHHUE

KuBble cucteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CamMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuit), oOuochepusiii. Ilpoueccbl, NpoUCXONAIIME B KHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIMs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCHUMOM TmiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuunHBI HCKaXEHUS pe3ysabTaTOB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOKI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEeMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE IS IPOBEICHUS HAOIIOACHHM,
WU3MEPEHUN, DKCIIEPUMEHTOB, B TOM YHUCJIE MOJIYYEHHOE HA CPEACTBA IPAHTA .

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOKCHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUSA METOLOB MUKPOCKOIIUI.

OOopynoBaHuEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX ¥ OaKTEpUATIbHBIX KJIETOK, B TOM YHCJI€ 000PYI0BAaHUE , TOTYYEHHOE Ha
CpeACTBa rpaHTa .

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, anextpodope3, auddepeHmaibHoe EeHTPUGYTrUpOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyasiuud. MuHepanbHble BEIeCTBA KIETKH, X Ouosiornueckas pojib. Poib
KaTMOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHAHas CBS3b. BTopuuHas, TpeTHUYHas, YeTBEpTHYHAs



cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHkiuu 6eaKoB. [lpuonsi.

YrneBoasl. MoOHOCaxapuIbl, TUCAXAPUIBI, OJIUTOCAXAPUABI U MOJINCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMN YIII€BOIOB.

Jlumunet. I'uapodpunbHo-TUApOdoOHBIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurmunepunbl, ¢Gocpoaunuasl, BOCKH, cTepounbl. buomornmueckwme QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnmun kommiiementapuocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenne u ouonorndeckue pynkmuu JIHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizsu B Mosekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoos:
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMoU3nUYecKue HCCaea0oBaHUs
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Mooeruposarue
CMpYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckul cunmes OUOMOJEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOE»,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEH.

Tabmuubr u cxembl: «llepuoamdeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJibl BOJbI», «BelecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHEe MOJIEKYJ
yrieBooB», «CTpoeHne MOJeKyn JMnuaAoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMHUYECKass Iocyla U O00OpyJoBaHHME, B TOM YHCIIE
IIOJIyYEHHBIE 3a CPEICTBA I'PAHTA.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
pEaKLIH.

JlabopaTtopHnasi pa6ora «VccienoBanne HyKJICMHOBBIX KUCIIOT, BBIICTIEHHBIX
U3 KJIIETOK Pa3INIHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u QyHKUMH KJIETKH



Tunel  KJIETOK: OdyKapuoTWueckass u Tpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.

CrtpoeHure npoKapuoTUIECKOU KieTku. Kinerounast cTeHka OakTepuidl U apxew.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenre 1 GyHKIIMOHUPOBAHKE dyKaPUOTHUECKON KJIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa ia3MaTHYecKor MeMOpaHbl. TpaHCHopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, oOaerdéHuas
nuddys3ust), akTUBHBIA (MIEPBUYHBIA W BTOPUYHBIA aKTHUBHBIA TPaHCIIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOINTO3, (aronurTo3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJICTOYHOW CTEHKHU pacTeHUl, rpuOoB.

[Murorumasma. [{utozons. Lutockener. [IBuxenue nuroruiazmbel. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas ceth (I11C),
anmapat [ oNbIXH, JM30COMBI, WX CTpoeHHMEe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOPAHHBIX OPTaHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyyisipHbIN ) SHAOIIA3MATHUECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbixu. Moodugukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue U (QyHKIMM MHUTOXOHApUN u tuiactun. [lepBudnble,
BTOPHYHBIE U CJIOKHBIC IIACTUIBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUM.

HememOpanubie opranouabl kiaeTku CTpoeHue W (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOUJI0B KJICTKH. PuGocomsl. Ipomesrcymounvle Quramernmul.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmoi. MBIIICUHBIE  KJICTKHU.
Axmunogvle KOMNOHeHmbl HeMblueunblx Kiemok. MukpotpyOouku. KieTodnsrit
nentp. CTpoeHWe U JBWKEHHE JKIYTUKOB W PECHUYCK. MHUKpPOTPYOOUKH
nuToriasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6omouka sapa, XPOMATHH, KapHoIIa3Ma, SAPBIINIKH, UX CTPOSHUE U
bynkuuu. SnepHbiii OenkoBbld MaTtpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /J{uHamukxa s0epHol 00010uKu 6 mumose. Aoephulil
MpPaucnopm.



Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOW  KieTku», «CTpoeHue
MUTOXOHAPUN», «Apo», «CTpoeHne NpOKapUOTUUECKOM KIETKI.

O6opyioBaHHEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MHKpOIpenapaThl OaKTepUalbHBIX KJIETOK ,B TOM YHCIIE
000py/10BaHuE , MOJIyYEHHOE Ha CPE/ICTBA IPAHTA .

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydueHne cBOMCTB KJIECTOUYHON MEMOpPAHbD.

JlabopaTtopnass padora «lccnegoBaHue I1a3MONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIIISIINS — IBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. ODHEpreTuueckoe obecnedeHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benmku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
AHOKcucenHbIll U OKcuceHHblll omocunme3 )y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH (POTOCUHTE3A. BiusiHuEe pa3anuHbIX PaKkTOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuH, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENH OOJIC3HEH.



AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHUE TITFOKO3HI.

buonornueckoe oKucIeHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHIpUI B
npoiieccax ouonoruyeckoro okucnenus. [{uknnueckue peakiuu. OKUCTUTENBHOE
dbochopunupoBanue. Iuepaus memobparnnozo epaduernma npomonos. Cunmes ATD:
paboma npomonrout ATD-cunmaszwi. llpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuU

[Toptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0OMeH», «brocunTes
oenka», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYAOBaHHE JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi pabora «3yueHne KaTaAIUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpUMepe aMuia3bl WK KaTaaasbl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paACIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsencrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun marpuuHoro cunrtesa. [IpuHUINN KOMIUJIEMEHTAPHOCTU B PEAKIMAX
MaTpUYHOTO CHHTe3a. Peanm3zanms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJI, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 saykapuomuueckotul knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoeruu 2enog. Opranuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. I'mmoresza
ornepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanuzmvl IKCHpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoliieccoB B kieTke. Kinetounslit romeocras.

Bupycel — HekiieTounbie (GOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.



BupycHrble 3a0oneBanus yenoBeka, )KuBoTHbIX, pactenuit. CITN I, COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
lIpoepammupyemvie hynkyuu d6enxos. Cnocobvl 00CmasKu 1ekapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . IBaHOBCKUI.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I eHeTHYeCKuil Koy, «Bupyche»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. WMutepdaza u mMutos.
Oco0OeHHOCTH TpolleccoB, MpoTekariux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecunreTrmyeckuil  (MOCTMUTOTHYECKUM), CHHTETHYECKUU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) TIEPUO b HHTEP(DA3BI.

Martpuunbii cunre3 JHK — perumkanwma. [lpuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbll  HAOOpel  XpoMocoM. ['oMonorumunsie xpomocombl. I[lojoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguu MUTO3a U MPOUCXOISIIHNE B HUX MPOLECCHI.
Tunel MmuTo3a. KaprokrHe3 U HIUTOKUHE3. bHOJIOrnYecKoe 3HaueHne MUTO3a.

Perynsinusa MUTOTHYECKOrO IUKIA KIeTKU. [IporpamMmmupyemasi KieTouHas
rudesb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpauumn

Tabnuipl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutos3y», «CTtpoeHue
xpomocomy, «Pemmmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JIyKa», B TOM YKCIie 000pyAOBaHUE , MOTYYEHHOE HAa CPEACTBA TPAHTA .

Jlaboparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB



buonornueckoe pa3zHooOpasue OpPraHNU3MOB. OnHOKNEeTOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEITHbHOCTH OJHOKICTOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYTUe
npoTUcThl. KosloHnansHbIe OpraHu3MBl.

B3anMoOCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacteHuil. TUNBI paCTUTEIBHBIX TKAHEH: 00pa30BaTeNIbHAS, TIOKPOBHAS,
IpOBOASIIAs, OCHOBHas, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: DIUTEIMAIIBbHAS,
COCUHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PYHKUHMNA H
pAacIIOIOKEHU TKaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T€HEpAaTHBHBIE OpraHbl pacTeHuid. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejaoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COEIMHEHHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHast cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIntanue opranusmos. Iloronenre Boapl, yriaeKuciIoro raza 1 MUHEpaIbHbIX
BellecTB  pacrteHussmu.  [Iutanme  KUBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. I[lnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NTHL U
MiIeKonuTaomuX. Perymsmus npixanus. JprxarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucremMa TO3BOHOYHBIX JKMBOTHBIX M 4yesnoseka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IDBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.



Boeinenenne y oprann3smMoB. Beijenenue y pacteHuil. Beiienenue y ’KUBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. DOuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBS3b
MOJIOCTH Te€la C KPOBEHOCHOM M BBIJACIHUTENBHON cHUcTeMaMU. BeiaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenne u (QpyHKIIMOHMpPOBaHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil ¥ IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOU 3aIlIUThl. DUTOHLIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblili u
TYMOPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH W TpHOOPETEHHBIA crenuduuecKuii
UMMYyHUTET. Teopusi KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsanus |y OpramusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxumMocTs U perynsauus y pacTeHUN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHast cucremMa u pedrekTopHas peryisiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMIONHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduexkc wu
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHasi peryJisiius W 3HJIOKPUHHAS CHUCTEMa YKUBOTHBIX W YEJOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOU U 3HIOKpUHHON cucteM. [ mnoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pactenuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOJIS,
«CTpoeHre NHMCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cuctrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BpraenurensHas cucrtema», «HIOKPUHHAS cHUcTeEMa», «CTpOEHHE MBIIIIBD,
«Ammynurer»,  «Kuiieuynomonoctuele», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHne maHapun», «BHyTpeHHeEEe CTpOEHHME HOKIEBOro uepss», «HepBHas
cuctema poio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema



npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpPraHu3MOB, MHKpPOIIPENApaThl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHUN pa3HbIX OTJAEJOB, BIJIAXHBIE Ipenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJET YeJOBEKa,
o0opy0BaHuE Il IEMOHCTPAIIMKU TOYBEHHOIO U BO3AYIIHOTO MUTAHUS PACTCHU,
pacuieruieHus Kpaxmalia U 0eIKOB Mo eicTBreM (GepMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPALUK ONBITOB TIO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JIBMUKEHHUI, MOAEIIA TOJIOBHOTO MO3ra pa3IMYHbIX )KUBOTHBIX,B TOM
yuciie 000pyI0BaHuE , MOJYYCHHOE Ha CPE/ICTBA IPAHTA .

JlabopaTopHasi padora «/3yueHne TKaHEe paCTCHHIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecrosnoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KJIOHHPOBaHUE.

[TonmoBoe pasmuoxkeHue. [lonoBbie kieTku, win rametsl. Meno3. Craauun
Mmeno3a. [loBegenne xpomocoM B Menose. Kpoccunrosep. buomornuecknii cMbICiT
Melo3a M IOJIOBOro Iporecca. Meio3 M €ro Mecro B >KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPoOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apobieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMTAIOUINX. 3apOJABIIICBBIC JIUCTKU
(racTpynsinusg). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpHOHATLHAS WHIYKIIUS).
3akiagka IUlaHAa CTPOCHUSI KUBOTHOTO KakK pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha 5SMOpPHOHAIBHOE pa3BUTHE Pa3IUYHBIX
(haKTOPOB OKPYXkKAIOIIECH Cpe/Ibl.



Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYECKOE 3HAYEHHE MPSIMOIO0 W HEMNPSIMOTO
pa3BUTHUA, UX PACOPOCTpPAaHEHHE B MpuUpoje. TUMbl pocTa >KMBOTHBIX. DaKTOPHI
peryJISIIIuy POCTa KUBOTHBIX U yesoBeka. CTaauu MoCTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHue u paszButue pacteHuil. 'amerodur m crnopodut. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHuit. OO0pa3zoBaHue CIIOp B Mpolecce Merosa. ['amerorenes
y pacteHuid. OII0JOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MOB. J[BoWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIaIud OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lInemas.

Tabnmuupl u cxembl: «BereratuBHOe pasMHOXKeHUE», «TuIbl Oecrnonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIICHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onna», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capa”Humny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYIOJbHBIX PAaCTECHHI», «KU3HEHHBIN ITUKII
MOPCKOW KamycTbDy, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«OKW3HEHHBIN IUKII COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpENaparhl SUIEKICTOK Hu
CIIEpMATO30U10B, MOJIEb «I MK pa3BUTHUS JSATYIIKU»B TOM YKCIIE 000pY0BaHUE ,
MOJyYEHHOE HA CPEACTBA I'PAHTA .

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpEenapaTax».

IIpakTuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICHINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. te ®pusa, T. Moprana. Posib 0T€4UEeCTBEHHBIX Y4YEHBIX B PAa3BUTHUU T'€HETHUKH.
Pa6oter H. K. KonsrioBa, H. M. BaBunosa, A. H. benmosepckoro, I'. JI. Kaprieuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.



OCHOBHbBIE TEHETUYECKHUE TOHSITUSL U CUMBOJIBL. | 'OMOJIOTMYHBIE XPOMOCOMBI,
aJieJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAs! JIMHKS, THOPHUIBI, TCHOTHUII, (PEHOTHIL.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpanun

[loptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. J[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbl CKPELIUBAHUS.

Jlabopatopuasst paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH

eAMHO00pa3usl THOPUIOB MEepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUICHUs NPHU3HAKOB. L[UTONOrMmyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHud. [ unores3a 4ucToThl raMer.

AHanusupyroniee ckpemyBaHue. [IpoMexyTouHbli XapakTep HacJIeIOBaHUS.
Paciueruienre npu3HaKoB IIPU HENIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HaCJEeI0BAaHUs TPU3HAKOB. L{UTOIOrNYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CuernuienHoe HacnenoBanue npusHakoB. Padotsl T. Moprana. CuemsieHHOe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMETHBIM M TeTeporaMeTHBI moji. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacienoBanue Npru3HakoB, CLEIUVIEHHBIX C I10JIOM.

I'eHoTun kak uenoctHas cucrema. [lenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbBIM aulen3M. B3auMOAENCTBHE HEAUIENBbHBIX T'EHOB.
KommiementapHocTs. Onucras. [lomumepns.

['eHeTMYECKUIT KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, d TAKKE
(U3MONOrMYECKUX  MPOIECCOB, IOBEIEHUS W  KOTHUTUBHBIX  (QYHKUUH.
['eHeTnyecKkre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTmdyeckue acneKkTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIIMK B TOKOJICHUSX KIETOK U OPTraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3aKkoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHUpOBaHHEY,



«CriereHHoe HacleIoBaHWe TPHU3HAKOB Yy Jpo30huibly, «['eHeThka Tmomay,
«Kapuotun uenoBeka», «Kapuotun apozodpunby, «Kapuotunm OTHIBD,
«MHOXECTBEHHBIN allJIeIUu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MoOJAENIb A JEMOHCTpAllMd 3aKOHOB €IMHOOOpasus
rUOpUJIOB TIEPBOTO TIOKOJICHMSI M PAcCIICIUICHUs TMPU3HAKOB, MOJENb A
JEMOHCTpAallMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEIb JUIS
JEMOHCTPAllMA CLEIUICHHOTO HACIJIEIOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduna»,B ToM yucie 000pyIOBaHHE , MOJIYYECHHOE Ha
CpEACTBa rPpaHTa .

IIpakTuueckass padora «l3ydyenwe pe3yiabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUSA y IPO30(UIIBD».

IIpakTuyeckass  paGora  «lM3ydeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiicTBue reHoTHMIA W cpenbl Opu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MEHUMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAU(PUKAIIMOHHON M3MeH4YnBocTH. HopMa peakiuu npusHaka. BapuarmoHHbIN
psa u BapuanmoHHas KpuBas (B. Horanncen). CpoiicTBa MOIu(DUKAMOHHOU
M3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHOU U3MEHUUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTU B CO3JaHUU
T€HETUYECKOro pa3HoOOpa3us B Mpeiesiax OJHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHbBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
nUTOIUIa3MaTuyeckue myrtauuu. CoMaTUYeCKHE W TMOJIOBbIE MyTauuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHbl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnon). BuesnepHass u3MEHYHBOCTH U
HACJIEICTBEHHOCTD.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.



Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoaudukamoHHas
U3MECHYHUBOCTHY, «KoMmOnHaTnBHAS H3MCHYHUBOCTHY, «Meiio3y,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHUs YeTI0BeKay, « Buabl MyTaiuii.

OO6opynoBaHuE: XHBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. [locTpoeHue BapHAlMOHHOTO psga |
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
yejaoBeka.  MeToapl  M3yYeHMsT T€HETUKH  4YEeJOBEKa: I'€HEAIOTMYECKHUM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1I1P-ananu3a. HacineacTBeHHbIe 3a00JieBaHUs YesIOBEKA. [ €HHbIE U XPOMOCOMHBIE
Oone3HH 4YelnoBeKa. boJIe3HM C HACIENCTBEHHON MPEepacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAaHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’KaroIlie cpeabl. [ eneTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTukanus u cenekuus. 3apokKACHUE CEIICKIIMU U TIOMECTUKAIIUN. Y YCHHUE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS U MHOTr00Opasus KyJIbTYPHBIX
pactenuii. Ponb ceniekunu B CO31aHUU COPTOB paCTEHUM U MOPOJ )KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYUBOCTH
H. W. BaBunosa, ero 3HaueHue JJis CEIEKITMOHHOM pabOTHI.

Metoapl cenekunoOHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1YaJIbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKIIUU. HUcnerTanue
npousBoanTeNed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
(¢beHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIsio aHanu3a JJHK.



HckyccTBEeHHBIH ~ MyTareHe3 Kak  METOJI  CEJNEKIMOHHOM  paboThl.
PannanoHHpli 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTypPHBIX
¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekoMOuHanTHBIX JIHK 17151 mosrydeHust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJINTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
bmu3kopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoactBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. l'erepo3uc u ero npuuuHbl. FMcnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHHE U U3yYEHUE NTEHETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKHX POJUYEH JUUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO03IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YynpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX JHCUBOMHBLIX 6 Yeaix VIVYUIeHUs
Cyuecmeyrouwux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM HUcle C
NpUMEHEHUEeM COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008AHUT, Nepedosblx Uoel U
NepCneKmuGHbIX MexXHOI02UL.

JlemoHcTpanuu

[Toptpersi: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHuin», «3aKOH I'OMOJIOTHYECKUX DPSJAOB B HACIEACTBEHHON M3MEHYUBOCTHY,
«Metonsl cenexkimmny, «OTnanéunas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «3yueHrue COpTOB KyJIbTYPHBIX PACTEHUNA U TTOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJNIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENBHBIM YYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1IA0OPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0HOJIOTHA

OOBbeKThI, HUCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEePUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOjIeMe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.



Co3nilaHre TEeXHOJOTrMii U MHCTPYMEHTOB IIEJICHANPABIEHHOTO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MMOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#KUBOTHBIX. KpuobGanku. Comaruyeckas THOpUAM3ALUS U COMATUYECKHM
sMOpuorene3. lcnonb3oBaHuEe TramionoB B CeleKUUH pacteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIIAHTALIMU SIAEP KIETOK.
Texnonocuu 0300po6nenus, KyaIbMmusUpPOBaHUus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTHKEHHUSI ¥ TEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPHUH. DKOJIOTUYECKUE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW WHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOoJOMHBIN aHalnu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUI OLIEHKH COCTOSIHMSL €ro 340poBbi. VCIONBb30BaHHWE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuommkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTHUHTra U ckaddonaunra
JUISL peIIeHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BaKLIMH C ILEJbI0 0OecredeHus KOMOMHHUPOBAHHOM
3amuThl 0T Bo3Oyauteneii OPBU, ycrtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HUHKEHEPUs».

JlaGopaTopHasi padora «3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbliku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U Hay4dHas aesaTenpbHocTh Y. JlapBuHa.



JIBrKy1IMe CHJTbI 3BOTIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko Tteopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorug. 3HauYeHUE
HBOJIIOLIMOHHOW TEOPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. JIluanen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaein, . K.
benses.

Tabmuis! u cxembl: «CuctemMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHUS MPUCITOCOOTCHUN Y
pacTeHuit u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta mytemiecTBus Y.
Hapsunay, «Haxomku Y. [lapBuna», «@DopMbl OOpbObI 3a CYIIECTBOBAHHUEY,
«IToponbl romy6ei», «MHoroodpasue KyJIbTypHbIX (opM KamycTbD», «Ilopossl
JOMAIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (1o Y. J[apBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUMX CHUJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH 3BOJIIOLINN.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3us W CTPYKTypbl mnomyisauuil. M3meHenue
reHo()oH/a TOMYyJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

DOnemeHTapHble (DAKTOPHI (IBWKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJCHHbIE U3MEHEHUS YaCTOT aJljiesiel B monyisauusx. DpPpexT ocHoBaTels.
Ippexm Oymouirounozo eopaviuuxa. CHUdMICEHUE 2eHemUYecK020 pPa3H000pA3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opetigha 2eno6 68 6ONLUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius NOMYJIALUI: reorpaguyeckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHBbII 0TOOp — HamnpaBisgiomuil Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIIOIUS COIUAIBLHOTO
TTOBEICHUS )KUBOTHBIX.

[TprcocOoONeHHOCT,  OPTaHM3MOB  KaK  pe3yibTaT  MHKPOIBOJIOIINH.
Bo3HukHOBeHME MpUCTIOCOOIEHNH Y OpraHiu3MOB. ApoMop(}O3bl U MANOATATI TAIIUH.
[Tpumeps! mprcocobIeHN y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3NOTOTHIECKHE,
onoxumuyeckue, ToBeAeHUYEeCKHe. OTHOCHTENBHOCTh  TPHUCIOCOOJICHHOCTH
OpPTraHH3MOB.



Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — kiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIIATpUUECKoe  (IPKOJOTMYECKOE),  «MTHOBEHHOE»  (TOJIMILIONAU3AIus,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl (OPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Pob 3BOTIOLMOHHOM OMONOTUU B pa3pabOTKE HAYYHBIX METOJOB COXPAHECHHUS
OounopazHooOpasusi. MUKPOIBOMIONUS W KOIBOJIONHUS IMAPA3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmunpl 1 cxeMbl: «MyTallMOHHass HM3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxyimiue
CHJIbl HBOJIFOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJALHNN ceBaHCKOU (openny,
«I"eorpaduueckas U301 JTUCTBEHHULIBI CHOMPCKOM M IMCTBEHHHULIBI JAyPCKOW»,
«IlonynsIlIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema IeHcTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbl 00pHOBI 3a CYILIECTBOBaHUEY, «IHIyCTpUanbHbIN
MenaHu3M», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexparonmas okpacka KUBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiitHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUI000pa3oBaHusy, «I'eorpaduyeckoe BumooOpa3oBanue TPEX BUIOB JIAH IBIIIICH,
«KoJIOTHYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «l[lonurmmouasl pacTeHHiD»,
«KanycTHO-peieuHbIil rTuOpuIy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMU HACEKOMBIX, Uydesia MTHI] U
3BEpEil ¢ MpUMepaMu pa3IMYHbIX MPUCIIOCOOTICHUH, Yydelia ITHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuy pacTeHUil OJIM3KUX BHJIAOB, OOPA30BaBIIUXCS PA3TMUYHBIMU
croco0aMu,B TOM 4Hciie 000py0BaHUE , TOJTYYEHHOE Ha CPEJICTBA FPAHTA .

JlaGopaTopHasi pabota «BrisiBJIeHUE N3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
11e71eCO00pa3HOCTHY.

Jlabopatopuass pabora «CpaBHeHHWE BHJIOB IO MOPQPOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHU. IlaneoHTONOrM4yeckue MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnbie QopMbl U (QUIOTEHETHYECKHE PSAbI
OpraHU3MOB.



buoreorpaguyeckue Meronsl u3yueHus sBodronuu. CpaBHeHHE GIIOpBHI U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckne obOmactu 3emiu. Bumbi-
SHAEMUKHU U PEITUKTHIL.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUCHUS
ABOIOLMH. ['€HeTHuecKkue MeEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXUMHUYECKUE U MAaTEMAaTUYECKUE METObl U3YyUYEHUs HIBOJIOIUHU. [ OMOJIOrHYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvl yHKyuil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
IBOJIFOLIMY.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOreHETHUECKUI DSl JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»y, — «Punuodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jlpelid KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHUOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKAa MW IIUMIIAaH3e», «l JaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxienue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reomornueckas) SBOJIONMUSA. XHMHYECKas OHBOJIONHSA. AOWOTCHHBIM CHHTE3
OopraHuyeckux BemecTB W3 Heopranuueckux. Ombir C. Mumepa u I'. FOpm.
O6pazoBanue noaumMepoB u3 MmonoMepoB. Koaneparnas runote3a A. M. OnapuHa,
runore3a nepBuyHoro OynboHa JIk. XosgeiHa, reHeTudeckas rumotesa [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.



Hcropust 3emin 1 MeToAbl €€ n3ydyeHus. Vickornaembple OpraHn4ecKre OCTaTKH.
['eoxpononoruss u e€ meroapl. OTHOCUTENbHAs M AOCOJIOTHAS T€OXPOHOJIOTHS.
['eoxpoHOIOrMYeCKas MIKaaa: Y0HbL, 3PbI, IEPUOBI, SIIOXH.

HavanpHble 53Tambl OpraHWYecKol HBomtonMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUA MeTabonn3Ma. Bo3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHue uMH cymu. CemeHHble pacTeHHMs. lIpomcxokaeHue NBETKOBBIX
pacTEHUN.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xop0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuii u pentwmid. [IporcxoxknaeHre MICKOMUTAIOMUX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
naneo3oil, Me3030M, kaitHo301. OO11as XapaKTepUCTHKA KJIIMMaTa U Fe€0JIOTUHYECKUX
npoueccos. [losiBIeHne U pacuBeT XapaKTEpHBIX OpraHU3MOB. YTJieoOpa3oBaHUE:
€ro yCIIOBHUS U BIMSHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — SKOJOTMYECKHE KPU3HUCHI mpouuioro. ITpudnHbl u
CJIIEACTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanmu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIITBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®. Penn, JI. Cnayutanuanum, JI. [lactep, . 1. Meunukos, A. U.
Omnapumn, Ix. Xonneln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBOMOUMM»,  «['€oXpoHoNOrmyeckas  MIKaIay,
«HauanpHbIe 3Tabl OPraHUYECKOW IBONIONUNY, «CxemMa 00pa3oBaHUS 3YKApUOT
nyTéM cumoOnoreHeza», «Cucrema XUBOW TpHPOABD», «CTpoeHuEe BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkierounsle Bogopocinw», «Mxwn», «llamoporHukm», «l'oocemMeHHbIe



pactenus», «Opranbl IBETKOBBIX pacTeHUID», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIX», «[Ipocreitimey», «Kumeunononoctueie», «Ilmockue
yepBu», «Unenucrororue», «PviOb», «3eMHOBOAHBIC», «IIpecMbIKarommecs,
«IItnuey, «Miekonuraromuey, «Pa3Butue KuU3HU B apXeUCKou apey», «Pa3zpurtue
)KU3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B MAJICO30MCKOU 3pey,
«Pa3BuTHe XU3HU B ME3030MCKOU Ipey, «Pa3BuTHE )KU3HNU B KAaHHO30HMCKOMN 3pey,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHU pa3IUYHBIX OTHAENOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKAMEHEIJIOCTEM, IIOJE3HBIX HWCKOMAEMbIX, MYJSIKM OpPraHMYEeCKUX OCTaTKOB
OpPraHU3MOB.

BupryanbHas n1aboparopHasi padora «MozaenupoBaHue onbiToB Muiiepa—
KOpu no n3ydennto abMOreHHOr0 CHHTE3a OPraHMYECKUX COCIMHEHUN B IIEPBUYHOMN
atMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas paGora «l3yyeHue OCOOEHHOCTEH CTpOEHHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Paznensl u 3amaun aHTponosiorni. MeToapl aHTPOTOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4elIOBeKa. Penurunosnbie
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0acTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hbU310I0r0-OMOXUMHYECKHUE,
nopeAeHYeckre. OTINYUS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOTHYECKre, COI[HaTbHbIC.
CooTHolIeHNEe OMOTOTUYECKUX U COLUATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIC CTaJuu aHTpororeHe3a. PaHHMe uenoBekooOpas3Hbie 00€3bSIHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JToJed. ABCTPaJONUTEKU — ABYHOTHE MPEAKHU JoJel. YemoBeK yMenblil, IepBbIe
V3TOTOBJIEHUS OPYAUU TpyAa. UeloBEK MPIMOXOASIIUN U IIEPBBIN BBIXOJ JIIOAEH 32
npenensl Adpuxu. YenmoBek reifenboeprekuii — o0l mpeaok HeaH 1epTaaTbCKOTO
YeJI0BEKa M YEJOBEKA Pa3syMHOro. YenoBeK HEaHAEPTAIbCKUU KAaK BUJ JIOACH



XOJIONHOTO KinMMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA, JECHUCOBCKHMU
YEeJIOBEK, OCBOCHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenernka u
MAJICOTCHOMMUKA.

DBOJIIOLMST COBPEMEHHOTO uejioBeKa. EcTecTBeHHBI OTOOp B MOIMYIISIUSAX
yesioBeka. MyTalMoHHBIN Tporiecc U noiaumopdusMm. [lonynsiroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3(QQexkT ocHoBaTENs» B MOMYJISAIUIX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckne pacel. [loHdatue o pace. bosblume pacel: eBpomneouaHas
(eBpasuiickasi),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnnacTtBO  yenoBewecknx pac. HaydHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucrnocoOseHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEJpbl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OIIOTHIO U (PU3UOJIOTUIO
YEJI0BEKa.

MexaucuviuiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTUM.  ODBOJIIOLIMOHHAS ~ QHTPOMNOJIOTHS W MAJ€OAHTPOIOJIOT U
YEJIOBEUECKUX TMOMYJIAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEJIOBEKA.
HccnenoBanrie KO3BOTIONUH OMOJIOTMYECKOTO U COIMAIBLHOTO B UEJIOBEKE.

JlemoHcTpanuu

[Hoptpersr: Y. {apBun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpazHbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «YenoBek  ymensli»y, «YenoBek
NPAMOXOIAIINNY, «JleHncoBckuid yenosek» «Heanaepranpubhy, « KpomMaHbOHIIBIY,
«ITpenku yenoBekay, « ITanbl SBOTIOLNHN YEITO0BEKa», «Pachl 4ETTOBEKaY.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YelOoBeKa, penpoaykiuu (dororpadbum) xkapTuH ¢
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEeKa, MOJIEIh
yeperna 4eJ0BeKa U yepena IUMIaH3€, MOIeNIb KUCTH YEJI0BEKa U KUCTH IIIMMIIaH3e,
MOJIENIA TOpCa TMPEAKOB YEJIOBEKAa,B TOM YHCJIE OOOpYJOBAaHHE , MOJYYCHHOE Ha
CpeacTBa I'paHTa .

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLIECHMSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CUCTEM C OKpY Karollei cpeaou



3aposxaeHue U pa3BUTUE 3KOJOTuH B Tpyaax A. 'ymOGonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
9K0J0TUU. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Metonbl sxonoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B HIKOJIOTHH:
npuUpoAHble U JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaIOIIEH Cpe/Ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HauY€HHE SKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3E€M YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpaIMuA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroabl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpefa OOMTAHUSA

OkoJnoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kiaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: adMOTUYECKUE, OMOTUYECKUE, aHTpoNoreHHble. O01mue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TosepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTonEepruoOaU3M.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [ToMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
NoJAJIep KaHUI0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIIEHHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
IyOMHHAs ~ TIOAINOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHYECKUE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco6aeHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE PUTMBL. CyTOYHBIE H
TOJUYHBIE PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.



’Kusznennsie hopmbl oprann3moB. [lorsTue o sxu3neHHo# hopme. JKu3HeHHbIE
dbopMbl pacTeHHWl: IEpeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKU3HEHHBIE (DOPMBI KUBOTHBIX: THIPOOUOHTHI, TCOOMOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dhaxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIHS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduaeckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JleMoHCTpanun

Tabmuplt 1 cxeMmbl: «Okonornueckue (axtope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormdyeckre puUTMBDY,
«Kuznennble popmbl pacTeHmil», « KusneHHbie (hOpMbI )KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOTO JIecay, «IJKOCHUCTEMA XBOMHOro jeca», «llemm nuranus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHIHs», «CuM0Omno3y,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKHX (PaKTOpOB, repdapuu CBETOIHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHUS, TepOapruu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K rUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUU KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX cpeiaax,
repOapu U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KH3HU, TepOapuu u
KOJUUICKIIMM PACTEHUW U JKUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTIOCOOTICHUI OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. Dk010russ BUA0B U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmymsimuss ~ Kak
Oounonoruyeckas cucreMma. Poib HEOTHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U



0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TOKa3aTeAW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TMOJIOBAsl CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YUCIEHHOCTH MOMYJISLIHH.
JuHamuka monyisiuuu U e€ peryidnus. bHoThuueckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue qTuHaMUKU nomyasiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIIUU.
KpuBble BbDKMBaHUSA. Perymnsiiids YWCICHHOCTH MOMYJSALMMA: posib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKojOrmyeckoil Huile Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormyeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosiormdeckon
Hui. [loTeHManbHas U pealTn30BaHHAs HUIIIN.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHWS W MUTpalMil >KUBOTHBIX. buonorndeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabnuupl U cxeMbl: «IKOJOTMUYECKUE XAPAKTEPUCTUKHU TOMYJISIIIUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  momyisiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opraHuzMamMun», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJJICKITUN KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOseHust CeMsiH paCTEHUM K paCCEIICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Dkocuctema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE OKA3aTENN YKOCUCTEMBI. boMacca U MpoAyKIHs. DKOJIOTHYECKHE
MUPaMUJIbI YUCEN, OMOMACChI U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOT€HHbIE BO3JCHCTBUS Ha



cykueccuu. Knumakcaoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOocucmemvl Mopetl U
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, nyCmbolHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPO’KOCHCTEMAa. ATpOIeHO03. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U MIPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponckas
bropa u ¢ayna. CuHaHTpomM3anus TOpoACKOM ¢ayHbl. buonormyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OP2aHUBMEHHOM,  NONYIAYUOHHOM U IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030euicmausi. MeTomonorus
MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMAa XBOMHOTO Jeca», «DyHKIHOHAIbHbIE
IPYIIIbI OPraHU3MOB B 3KOcUCTEMEY, « KpyroBopoT BeliecTB B sKocuctemey, «llenu
nuTaHus (macTOWIHAs, JETPUTHAs)», «IKOJOTHYECKas NUpaMuaa YHUCEID,
«IJKkonoruyeckas nupamua OMOMacChl», «IKOJOTHMUYECKass MUpaMuia SHEPTUN»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHE Jieca Mmocie
noxapa», «9KoCHCcTeMa 03epa», «ArporeHo3», «KpyroBopoT BEMIECTB M MOTOK
HHEPTUU B arpoleHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIEThb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onucanrue ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcusi «IKCKYpCcHsl B TUIMYHBIM OMOTeo1eHO03 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIN HUJIM TONMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — obmemnanerapHas o0osiouka 3eMiIH, TN CYIIECTBYET WM
CylIecTBOBaJIa KM3Hb. PazButue nmpeacrasienuii o 6nochepe B Tpyaax 3. 3iocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ coctas. XKuBoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepnl. OcoOeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTE SBICHUH B
ouocdepe.

3oHanbHOCTH OMocdepsl. [TousTre o Guome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE W IIMPOKOJIMUCTBEHHBIEC Ji€Ca, CTENU, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECa, BRICOKOTOPhA. KiuMar, pacCTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpanun

[Toptpetsl: B. U. Bepranckui, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnm», «KpyroBopoT azora B mpuUpone»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor Kuciopoga B IPHUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kinmarnueckue
nosica 3emnm», «Tynapay», «Taira», «Cmemanneiii aec», «LLIMpokoancTBEHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmndeckuil gec.

Oo6opynoBanue: repbapuu pacTeHHUM pa3HbIX OMOMOB, KOJUIEKIIUH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNOpHYMHBL. Bo3aelicTBue uenoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOM cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspyiienue mouBbsl. OxpaHa MNOYBEHHBIX
pecypcoB. M3meHnenne kimMmara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M KUBOTHBIA MuUp. OxpaHa
PaCTUTENILHOTO U >KMBOTHOTO MHUpa. OCHOBHBIE MNPUHIMIBI OXPaHbl MPUPOIHI.
Kpacabsie kHuru. Oco0o oxpansemblie npupoanbie Ttepputopun (OOIIT).
Bboranuyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA W MPUPOIBI.
PanronansHO€  MPUPOOMOJIB30BAHME M COXpaHEHHUE  OMOJOTHYECKOTO
pasHooOpasust 3emuyd. OOIIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBU.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUS OMNACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowe u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvle ungopmayuonnvle cucmemsl, odecneuusarouwjue O00CmMyn K



uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl
Kopeadburumayuu IKocucmem U Ccnocobos 0OopvOvLl ¢  OUONOBPENCOEHUAMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.
JdeMoHCTpaIMuK
Tabnuibl U cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruipochepbny,
«3arpsizHeHue ouBbly, «[lapHuKoBBIN 3ddekT», «Oco00 oXpaHsieMble TPUPOIHBIC
TEeppUTOpUNY, «MoAenu yrpaBisieMOro MUpay.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX paCTEHUU U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOIIMMUCA POCCUICKON
IPaKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEACNICHUIO, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPaAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH II€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTApIIEMy MOKOJIECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIIECIUI0O U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOILIECCE peaNM3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOEKTOB, PEHIEHUHM Yy4eOHBIX M MO3HABATEJNbHBIX 3a/la4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS .

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW UJEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYPYy, IPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJIHOMY HACJIEAUIO U MAMSITHUKAM HPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTWMH, TOHUMAHUS 3HA4YCHHUs] OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTENSM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

IMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JCUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOr0 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUJI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAH W OTObIXa, perysipHas (Qu3mueckas aKTUBHOCTH), OEpEeXKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DMU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIEACTBUN M HENPHITHS BPEIHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3IinyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKECHUN BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXXHBIX IIOCIEACTBUN IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peLIeHHS;

CHOCOOHOCTH UCTIOIB30BaTh IPHOOPETaEMBbIE PU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWi  TMOBEACHHS B IMPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIEH MPUPOTHOU
cpele, yMEHHE MPOrHO3UPOBATh HEOIAronpUsTHBIE 3KOJOTUYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelCcTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HAaHWA €€ polr B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE Kak O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JJIsI COBPEMEHHOW IMBWIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PalMOHAIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM IpaMOTHOCTU oOydaromuxcs, GopmMupyeMoi
IPU U3y4YEeHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHMS [JIs aHajiu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOYEHUSI HAa OCHOBE HAay4yHbIX (akToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOW JAESTEeNbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS ydeOHOTO MpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PCHUS OOYyYaIOIIMXCS
MEXIUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKarolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHeIU(PUKY METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
WCCIICI0BaHKE, HAOIIOICHNE, H3MEPCHHUE, DKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISTHBHBIC),
obecrieunBaromme GopmMupoBaHue (yHKIIMOHATHPHONW TPAMOTHOCTH M COITMATIBLHOM
KOMITCTCHIINM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  MCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHE 3HAHHS U YHUBEPCAIIbHbBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COIIMAIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbLHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YHHBEpCaJbHBIC Y4ueOHBIE JICHCTBHS,
peryJISTUBHBIC YHUBEPCAJIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NEUCTBUSMM:

1) 6a30Bble JJOrHYEeCKHe TeiCTBHA:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYCCKUX MOHATHH (BBIICIIATh UX XapaKTEPHBIC NMPH3HAKH, YCTaHABIMBAThH
CBSI3H C APYTUMU TOHSATHSIMH);

OTpENCNATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMHU IIEIISMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHUE MOHATHUS JUIsl OOBSICHEHUS (DaKTOB M SBIICHHM
YKUBOU MPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA JIsI TPEACTABICHUS CYIIECTBEHHBIX
CBA3€Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIu3a HMMEIOIIUXCS
MaTepHalbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAEATEIBHOCTH;

KOOPAMHHUPOBATH U BIMOJIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbLCKHE TeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IOMCKY METOA0B PELIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHblE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPEeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIIUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JJI 10Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH PUOOPETEHHBIH OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UpPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;



(bopMyIMpPOBATH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ononornyecko HWHPOPMANMEH: TPUMEHATh XHUMHYECKHE, (PU3HUECKHE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYHIECTBJIATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeJiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINECHMs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHWS KOH(JIMKTHBIX CHUTYaIWH,
YMETh CMATYATh KOH(QIMKTHI K BECTH ITIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBHUS MPHU PEIICHUN YICOHOW 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKJ0T0 YjieHA KOJUICKTHBRA,;

NpUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenenartb pojid ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHS NpOOJIEM U HUX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30BaTelbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOUYTCHHI;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEUIEHUS MO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToB
NEesATEeIbHOCTH;



3) npuHsATHE celOsl ¥ APYTUX:
NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTAaTKH M JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKY;
pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHms  oOydaromuxcst  Owomornu. OHH — BKIIIOYAIOT:
cneruuyecKkue s OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YY€OHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB TOPUPOABI U  pEUHIeHMH NOpoOJIeM  palMOHAIBHOIO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire OUOJIOTUYECKUE TEPMUHBI W TOHSTUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast teopust T. llIBanna, M. llIneitnena, P. BupxoBa, xpomocomHas Teopus
HacnenctBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TOMOJOTMYECKMX pPSAOB B  HACJIEICTBEHHOU
u3menunBoctu H. Y. BaBuiiosa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIEC MTPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTE€HUU, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIMX B OPraHU3Max PAcTeHUH, KUBOTHBIX M YEJOBEKAa, OMOJOTHYECKHUX
IPOLIECCOB: 0OMEHA BelIeCTB (MeTab0IM3M), MPEBPALLEHUSI SHEPTUU, OpOKEHUs,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, M€i03a, raMeToreHe3a, ’MOpUOTreHe3a, MOCTIMOPHUOHATBHOTO PA3BUTHA,
Pa3MHOXKEHHUS,  WHIAWBUIYAIIbHOTO  Pa3BUTHs ~ OpraHu3Ma  (OHTOT€HEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKIUSAMHU, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KUBOTHBIX MU 4YEJIOBEKa U MX
GyHKUUSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKIY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IMKJIOB OPraHU3MOB,
dTamamMu AMOPUOHANBHOTO Pa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopamu cpezibl OOUTaHUS;

YMEHHE BBISABIATh OTJIMUYUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMU TIPOIECCAaMH U SBICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpPaKTUUYECKHE pabOoThl, COOIIOAAThH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U eNIaTh BBIBOJIBL;

YMEHUE Y4YaCTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0acTv GMOJIOTUU U MEAUIMHBI (KJIOHHPOBAHUE, NCKYCCTBEHHOE OILUIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JEATEIBHOCTH B 00JIaCTH OHMOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOI'0 XO34KCTBA, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIH
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
KJacce NOJIKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B MO3HAHMM 3aKOHOB MPHUPOJLI U PEUICHUU SKOJIOTUYECKHUX
mpoOJeM dYeloBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEeNIeNICHUs] M TOHUMAHHUE CYHIHOCTA OCHOBOIIOJATaloMX ONOJIOTMYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHOIOTUUECKUE TEOPUU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUUECKON THUpaMuIbl 3HEpruu), runore3sl (rumoreza «Mupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMH  HAy4YHOrO  IIO3HAHMA,
MCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJIONMATPUIECKOTO U CUMIIATPUUYECKOTO BU000pa30BaHMUs,
BIIMSIHUSL ~ JABMXKYIIMX ~ CHAJI  DBOJIIOIMU  HAa  TeHOGOHJ  MOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUSl HAIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3UM MEXIY MPOIECCAMU HSBOJIOINH,
JBIDKYIIMMHM CUJIAMH aHTPOMOreHe3a, KOMIIOHEHTaMU Pa3JIMUHbIX IKOCHUCTEM H
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMUUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie oOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUMN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]Ja4H, BBISBISATH TIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBIICHUSMU, IeTIaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOIMHOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpenacTBamMH, (GOpPMYyIUPYs LeTb HUCCICIOBaHUS, AaHATU3UPOBATH IOTYYCHHBIE
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW padoTe Mo OHOJIOTHH,
OKOJIOTUM U MEITUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TOPEACTaBIATh  MOJYYEHHbIE  PE3yJbTaThl HAa  YYEHUYECKHX
KOH(DepeHIusX;

YMEHHE OIICHHWBATh TUTIOTE3bl U TEOPHH O TMPOUCXOXKICHUH KU3HU, YEIOBEKa
M YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUsS
r00albHBIX U3MEHEHUM B Ouocdepe;

YMEHHME OCYILIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHOU
JESTEIbHOCTH B 001acTH OMOJIOTUH, SKOJIOTUH, IPUPOJOTIONb30BAHMSI, METULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOU
IPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  mpodeccun U MPOJOIIKEHUE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMBI U UX U3YYCHHE
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BellEeCTB U peBpallleHue S3HEPTUH B 9 1
KJIETKE
7 Hacnencteennas uadopmarus u 9 05
peanu3anus e€ B KJIeTKe
8 JKnu3HEeHHBIH UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuoTtexHonorus u cHHTETHYECKast OMOJIOTHS 4
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne /it HaumeHoBaHue pa3/ie/ioB U TeM T T MO S—— (uudposbie)
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTaBICHU B OMOJIOTUI
2 Mukpo3Botous 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHUSX
6 OpraHU3MOB U HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranu3msl 4 cpesja 0OuTaHUs 1.5
DKOJIOTUS BUJIOB U TOIYISAUN 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05
CHCTEMBI
10 buocdepa — rnmobanpHas sxocucrema 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus kak KOMIUIEKCHAsI HAyKa U Kak
94acTh COBPEMEHHOTO OOIIIEeCTRA.
[Ipodopuenranms: npodeccun
,CBSI3aHHBIE C OMOJIOTHEH

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3YYeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

JKuBrle cucTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XKUBbIX CUCTCM

Hcropust OTKpBITHA U U3Y4EHUS KIIETKHU.
Knerounas teopus

MeTo/1bl MONEKYISIPHON U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora
«M3yueHne MeTo10B KIETOYHOMN
Ouoznoruu (xpomarorpadus,
anekTpoopes, tupdhepeHnuanbHoe
ueHtpudyruposanue, [1LP)»

0.5

XUMHUYECKUN COCTAB KIIETKHA

MI/IHepaJ'IBHBIC BCIICCTBA KJICTKH, UX
Ounoyioruueckas POJib

Opraanyeckre BeMecTBa KIETKA —
6enxu. JlabopaTopHas pabora
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIbIO
KayeCTBEHHBIX PEaKIHiD»

0.5




CaoiicTBa, knaccudukamys 1 GyHKIIUNA

) 0eJKoB

10 Opranuyeckue BelecTBa KJIEeTKH —
YTIIEBOJIbI

1 Opranuyeckue BEeIECTBA KIETKU —
JIUTTHIBI
Hyxkneunossie kucnorsl. JJHK u PHK.

12 Jlaboparopuas padota «VccienoBanue 0
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 =
KJIETOK PA3JIMYHBIX OPTaHHU3MOBY

13 Crpoenue u pynkuuu ATO. [pyrue
nykineosuarpudocdarst (HTD)
CexBenupoBanue JIHK. Meroabt

14 T€HOMHKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

15 Meroas! CTpYKTYpHOI
o6uonorun.IlIpogopuenranus

16 Tune! knetok. [Ipokapuornyeckas kieTka
CrtpoeHue 3yKapuOTHIECKON KIIETKH.

17 [TpakTuyeckas padora «M3yueHue 0.5
CBOWCTB KJIETOYHOU MeMOpPaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH
OnHomMeMOpaHHBIE OPraHOUIbI KIETKH.

19 [IpakTuyeckas padora «M3yueHue 05
JIBYDKEHUS LIUTOIIa3Mbl B PACTUTENIBHBIX '
KJIETKaX»

20 [TomyaBTOHOMHBIE OPTaHOM/IbI KJIETKH: 05

MUTOXOHAPHUH, TuIacTH Ikl JlabopaTtopHas




21

pa60Ta «I/ICCJ'IC,Z[OBaHI/Ie IJ1a3MOJIM34a U
ACIIIIa3MOJIn3a B PACTUTCIIbHBIX KJICTKAX»

HememOpanHnbie opraHou/Ibl KIETKU

22

23

24

25

26

Crpoenue u GyHKIUH s1pa

CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3ydenue cTpoeHHs KJIECTOK Pa3IMYHbBIX
OpPTraHU3MOBY

AcCCUMWISIIAS U TUCCUMMIISALIUS — JBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemecTB. JlabopaTopHas padora
«M3yueHne KaTamuTHYeCKOW aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WIH
Karajas3bl)»

depMeHTaTUBHBIN XapaKTep peakuui
KJIETOYHOT0 MeTabosn3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacllerieHust IepoKcuia BoI0poa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX»

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

0.5

0.5

27
28

ABTOTpOQHBIN TUII OOMEHA BELLECTB

dorocunTes

29

XemocunTtes. JlabopaTopHas pabora
«CpaBHeHue nporieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Bubl
opoxenus. JlaboparopHas pabora




«CpaBHEHHE IPOLIECCOB OPOKEHUS U
JBIXAHUSD)

AspoOHBIE OpraHU3MbI. DTaIlbl

31
SHEPreTUYecKOoro ooMeHa
DHeprust MEMOPaHHOTO IPaJUCHTA

32 npotoHoB. Cunte3 AT®: pabora
npotoHHON AT®-cuHTa3bI

33 Peakiuy MaTpuyHOTrO CHHTE3a

34 TpanckpuIIIIsE — MaTPUYHBINA CUHTE3
PHK

35 Tpancsiiust u e€ 3Tarbl

36 KonupoBanue amMmuHOKHCIOT. Posb
prubocoM B OMOCUHTE3€E OenKa

37 Opranu3anys TeHOMa y IPOKapuoT U
9YKapuoT

38 MornexyssipHbIe MEXaHU3MBbI YKCIIPECCUU
T€HOB Y DYKapHOT
Bupycsl — HeksieTouHbIe (POPMBI KUZHU

39 u obnuratHele napasuThl. [IpakTuueckas 0.5
pabota «CozaHue MOJENIN BUPYCa»
BupycHslie 3a0051eBaHuS YeIIOBEKa,

40 KUBOTHBIX, PACTEHUH.
[Tpodopuenranus:npodeccuss BUpycoor

41 Hanorexnonoruu B 6uonoruu u
MEUIINHE

42 JKu3HeHHBIA UK KIETKU

43 Matpuunsiii cunte3 JJHK




Xpomocomsl. JITaboparopHas paboTa

44 «M3y4yeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOITpenaparax»

45 JleneHue KIETKH — MHTO3
Tunel knetok. Kapuokuses U IUTOKUHES.

46 Jlaboparopuas padota «Habmonenue 05
MHUTO32 B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MHKpOIpenapaTax)»

47 Peryisanus »kM3HEHHOT O IUKJIA KJIETOK

48 OpranusMm Kak €IMHOE 11eJ10€

49 Tkanu pacrenuii. JJaboparopuas padbora 05
«M3ydeHne TKaHEeH PACTCHUI '
TkaHM KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «/3yueHue Tkanen 0.5
KHBOTHBIX)»
Opransl. CucTeMbl OpraHoB.

51 JlaGopaTopnas pabora «3yuenue 0.5
OpraHOB LBETKOBOI'O PACTEHUS»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHHE OpraHu3MOB

o4 [Intanue oprannsMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIXaHue MO3BOHOYHBIX JKHBOTHBIX H
9eoBeKa

58 TpaHcnopt BemecTB y OpraHu3MoB




KpOBeHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX

> KUBOTHBIX U Y€JIOBEKa
60 Brinenenue y opranu3zmMoB
61 3ammra y Opranu3MoB
62 HMmMyHHas cuctema yenoBeka
[TpodopuenTanus:mpodeccust UMMYHOJIOT
63 PaznpaxxuMocTh U perymnsuus y
OpPTaHU3MOB
64 ['ymopainbHast perymsnus ¥ SHJOKPHHHAS
crcTeMa JKUBOTHBIX M YeJIOBEKa
65 ®opmbl pa3MHOXKEHHSI OPTaHIU3MOB
66 [TosoBOC pazMHOXKEHNE
67 Meiio3
I'ameTorenes. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlabopaTopHast pabora 05
«M3ydeHune cTpoeHHs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»»
69 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB
— OHTOTEHE3
70 3akJiazika OpraHoB M TKaHEeH U3
3apO/IBIIIEBHIX JTUCTKOB
Poct u pazBuTHE JKUBOTHBIX.
7 JlaGopatopHnast pabota «BeisiBieHue 05
MIPU3HAKOB CXOJICTBA 3apOIbIIIeH
MIO3BOHOYHBIX KUBOTHBIX»
79 PasMHOkeHME U pa3BUTHE PACTEHUIA. 05

JlabopaTtopHas pabota «CtpoeHue




73

OpPraHOB Pa3MHOCHHUS BBICIITHX
pacTeHuin»

HcTopust CTaHOBJICHUS M Pa3BUTHS
TCHETHKH Kak Hayku . [Ipodopuenrarus:
npodeccust TeHETHK

74

OCHOBHBIE TTOHSITUSA U CUMBOJIBI T€HETHUKH.

Jlaboparopnas pabota «Jlpo3oduiia kak
00BEKT FreHETHUECKHUX HCCIICIOBAHUIT»

0.5

75

3aKOHOMEPHOCTU HACTIEAOBaHUS
IpU3HaKoB. MoHOruOpuaHOE
ckpeurrBanue. [IpakTuueckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo30¢uib"

0.5

76

77

78

79

IIuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS

AHanusupyrouiee CKpelBaHue.
HenosnHoe nomuanpoBanue
JIMrnbpuiHoe CKpeuBaHme.
[TpakTuyeckas padora «M3yueHue
pe3yabTaTOB TUTUOPUIHOTO
CKpEUIMBaHUA y APO30(UIB»
[{uTonornyeckue OCHOBBI AUTUOPUTHOTO
CKpELIUBaHUs

0.5

80
81

CHGHH@HHO@ HaACJI€A0BAHUEC IIPU3HAKOB

XpOMOCOMHaH TCOpHUA HACICACTBCHHOCTHU

82
83

T'enetuka momna

I'eHoTun Kak 11€10CTHAs CUCTEMA

N R R




84

85

['eneTnyeckuii KOHTPOJIb PA3BUTHS
pacTeHui, ;KUBOTHBIX U YEIIOBEKA

N3MeHuYnBOCTH MpU3HAKOB. Buibl
U3MEHYUBOCTH

86

87

88

89

90

MonudukarnronHas ”3MEHYUBOCTh

BapuaunoHHbI psia U BapUallMOHHAS
kpuBas. JlaboparopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MO (DUKAITIOHHON H3MEHUNBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

I'enoTunuyeckas U3MEHUYMBOCTb.
KomOuHaTuBHAas H3MEHYMBOCTD

MyTtannoHHast U3MEHYUBOCTb.
[IpakTuueckas pabora «Mytauuu y
Ipo30(uis! (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAIl[HOHHOTO
nporecca. DMUIreHeTUKa U STUTeHOMUKa

0.5

0.5

91

92

93

I'eneruxa yenoseka. [IpakTuueckas
paborta «CocTaBlieHre U aHAIHU3
POIOCIOBHOM»

MeTtoasl METUIIMHCKON T€HETUKH

3HaueHne MEIUIIMHCKON TCHETUKHU B
MPEIOTBPALLEHUH U JICUEHU U
reHETUYECKHUX 3a00I€BaHIN YET0BEKA

0.5

94

OCHOBHBIE TTIOHITHSA CCJICKIIUU.
JlabopaTtopHas pabota «3ydeHune copToB

0.5




KYJIbTYPHBIX PACTCHHUH U TIOPOJT
JOMAITHUX KUBOTHBIX)»

MeToapl CEeNeKIIMOHHON padOTHI.

95 JlaGopaTtopHas paborta «3ydeHue 1 0.5
METOJIOB CENIEKIIMU PACTEHUI»
JIOCTHIKEHMSI CEJIEKIIUU PACTCHUN U

96 *HUBOTHBIX. [IpakTnyeckas padora 1
«IIpuBHUBKa pacTeHU»

97 Coxpanenue, n3yueHHe 1 UCIIOIb30BaHUE 1
TCHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka U OTpaciib

98 npou3BojicTBa. [IpakTrnueckas padora 1 0.5
«3yueHne 0ObEKTOB OMOTEXHOJIOTHI

99 OcHOBHbIE HaMPaBJICHUS] CHHTETUYECKOU 1
ouonoruu

100 XpoMOcOMHasi 1 TeHHAsI MH)KEHEPHUs

101 MenuimacKkre OUOTEXHOIOT I 1

102 PesepsHblit ypok. [IoBTopenue, 1
000011IeHHEe, CHCTEMATH3all|s 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOT'PAMME




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne ara ugposBbIe
/i Tema ypoka Beero Kourpoubnble IIpakTHyeckue fllsyqennﬂ ::63;[;0]33Teﬂbﬂme
padoThI padoThI pecypenr
1 OpomonnonHas teopus Y. Jlapsuna 1
5 JIBMIKYIIME CUIIBI 3BOJIFOLIMU BUIOB 110 Y. 1
Hapsuny
3 Bboprba 3a cymecTBoBanue, 1
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOIIH
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: 1
MHUKPOIBOJIIOLUS U MaKPO3BOIFOLIHS
[Momynsaust — seMeHTapHast eAMHALA
6 sBommoruu. [Ipodeccus 3BOMIOIMOHHBII 1
TeHETHK
3aKoH TeHeTHYeCKOro paBHOBecHs JK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIIeHHE U3MEHYMBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. N30 nomyIsiui: 1

reorpaduyeckas, OnoJIorudecKas




11

12

EcTtecTBeHHBIN 0TOOP — HANPABJISIFONTUN
(hakTop IBOIOIIHH

[TonoBoii oTO60Op

13

[TpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pPacTeHUH U )KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodseHunt y
OpPraHU3MOB: MOP(OIOTUYECKHE,
¢dusnonornueckue, ONOXMMHUIECKHE,
nosezneHueckue. Jlabopatopuas padora
«[IpucmnocobaeHnss OpraHu3MoB U UX
OTHOCHTEJbHAs LIEJIECO00Pa3HOCTHY

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHUIO»

0.5

16

17

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPOIBOJIOLUH

18

CBs13b MUKPO3BOIIOLUH U
ANUAEMHUOJIOTHH

19

20

Makpossosntonus. [TaneonTonornueckue
METOABI H3yqum[ 3BOJIFOIIUN

BI/IOFCOFpa(I)I/ILICCKI/IG MCTOABI U3YUYCHUA
9BOJJOINH




OMOpPHUOIOrHYECKHUEe U CPAaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METOIbI U3YUEHUS
HBOJIIOIIH
MounekynsipHO-TeHETHUECKHE,
22 OMOXMMHYECKHE U MAaTEeMAaTUYECKUE
METO/]IbI U3yUYEHHS IBOJIIOLUU
23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AnantuBHas paguaius.
HepaBHOMEPHOCTH TEMIIOB YBOJIOIIH
o5 HayuHble runoressl NporCcX 0K ISHUS
KU3HU Ha 3emJie
26 JloHay4HBIE MTPENICTaBICHUS O
3apOXKICHUH KU3HH
97 OcHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOIIH
28 I'unoTessl 3apoKIeHUS )KU3HU
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUSI.
29 Jlaboparopnast pabora «3yuenue u 05
OITMCaHHE UCKOTIAEMBIX OCTaTKOB '
JPEBHUX OPraHU3MOBY
30 HauanbHele 3Tars opraHn4eckon
HBOJIIOIIH
31 OBONIOIUS DYKapUOT
OCHOBHBIE 3TaITBI YBOJFOIIH
39 pactutensHOro MUpa. [IpakTHueckas 05

pabora «3ydenue ocobeHHOCTEH
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB)»




OCHOBHBIE 3TaIbI 3BOJIIOIIUH XUBOTHOI'O

33
MUpa
DBoronus )KUBOTHBIX. [IpakTHyeckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOCHHUSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoiamMm

36 MaccoBble BBIMUPAHUS —
HKOJIOTUYECKHE KPU3HCHI MTPOILIOTO

37 CoBpeMeHHBIN HKOJTOTUYECKUN KPU3HC,
ero ocobennoctu. [Ipodeccus sxomnor

38 CoBpeMeHHas cCTeMa OPraHHYECKOTO
MUpa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTpOIOJIOTHS — HAayKa O YeJIOBEKE.
ITpodeccus antpomnonor

41 Passurtne npeacrasienuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXO0XKICHUEM»

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COLIMANIBHBIX (PAKTOPOB B aHTPOIOTIeHE3E

45 OCHOBHBIE CTaIUA AHTPOTIOTEHE3a




46

47

[ManeoreHeTrKa 1 MajJcOreHOMUKA.
[Mpodopuenranus

9BOJ’II-OI_[I/IH COBpPEMEHHOI'O Y€JIOBCKA

48

49

50

Yenoseueckue pacel. [Ipaktuyeckas
pabota «M3y4eHHE FKOJIOTHUECKUX
aJjanTanui 4eJaoBeKay

MexauciuIInHapHbIC METO/IbI
AQHTPOIIOJIOTUHU

3apo>Kz[eHHe H Pa3BHUTHUC DKOJIOTUH

0.5

51

52

53

Mertoab! sxkonoruu. JlabopatopHas
pabota «/3ydeHre MEeTOI0B
IKOJIOTMYECKUX UCCIICIOBAHHI
3HaveHHEe YKOJIOTUIECKUX 3HAHUH JUIs
4enoBeKa

Dkosorudeckue HhakTopbl

0.5

54

Abuotnueckue pakropbl. CBET Kak
sKosornueckuii ¢pakrop. JlaboparopHas
pabota «BblIsiBIeHHE TPUCTIOCOOIEHUI
OpPTaHU3MOB K BITUSTHHIO CBETa»

0.5

55

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIMSTHHIO TEMITEPATYPhI»

0.5

56

Abuornueckue Gpaxktopsl. BraxkHocTh
KaK 3KOJIOTUYECKHH paxTop.
JlabopaTopHas paboTa « AHATOMHUYECKHE

0.5




0COOEHHOCTH paCTeHI/Iﬁ M3 pa3HbIX MECT

OOUTaHUS»

57 Cpensl 00uTaHUsI OPraHU3MOB 1

58 Bbuonornveckue puTMbl 1

59 JKuznennbie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aNMOIEUCTBUM

61 JUISL CYIIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
HOIYJIALUH
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIIH:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACTHAS U 1
MI0JIOBAsI CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIH MOMYJISALUH:

64 POXTaeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTh, MUTPAIINN

65 DKoJoru4eckasi CTpyKkTypa MonyJssuu 1

66 JInHaMuKa TONYJISIIAN U €€ PeryIsnus

67 KpuBsle pocTa 4nCI€HHOCTH MOMYJISIIINH. 1
KpuBble BEDKMBaHUS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 JlaGopatopHnas pabora 1 0.5
«ITpucnocobneHns ceMsiH pacTeHUH K '
pacceneHnIo»

69 Bun kak cucrema nmomyssuit 1

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIUI 1

ZKHNBOTHBIX




71

Co00111€cTBO OpPraHU3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BelecTB ¥ MOTOK YHEPTUH B
JKOCHUCTEME

74 OcHOBHbIE TOKA3aTeNIN IKOCUCTEMBI

75 DKOJOrM4eCKUe MUpPaMHIbL

76 N3menenns cooOIecTB — CYKIIECCHH
[IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCThIHb

79 AHTPOTIOT€HHBIE 3KOCUCTEMBI
Ypboakocucremsl. [IpakTuaeckas padbora

80 «3yueHne u ONMCaHue 0.5
ypOO3KOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HbIX TUTIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocdepa — obuieruianerapaas
oboouka 3emiu

84 VYuenue B. W. Bepuajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS

o6uocdepsl




KpyroBopots! BemiecTs u

86 OMOTCOXMMHUYCCKUE ITUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 6uocheps

89 DKOJOTHYECKHE KPU3HUCHI U UX TMPUUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPONIOreHHOE BO3JCHCTBUE Ha
pacTUTENIbHBIN U KUBOTHBIA MU

92 Oxpana npupoab!

93 OCHOBHBIE IPUHIIMITBI YCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOIBI
PanmonansHoe NpupoAONoNb30BaHNE U

94 COXpaHeHHEe OHMOJIOTHYECKOTO
paszHooOpasus 3eMiau

95 O6061menne no Teme «MUKpPO3BOTIOLUS
U e€ pe3yJIbTaTh»

96 O60061menne no Teme «Makpo3BOTIOIUS
U €€ pe3yIbTaThbD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BUTHE KU3HU Ha 3eMiie»

98 O6061menue o teme «IIpoucxoxaenue
YeJI0BEKa — aHTPOIIOT€HEe3»

99 O60061eHne 0 TeMe «IKOJIoTUsl — HayKa
0 B3aMMOOTHOUIICHHUSX OPTaHU3MOB)

100 O6o06menue o Teme «OpraHu3mMbl U

cpena OOUTaHUs




O060011eHue 110 TeMe «DKOJIOrU BUAOB U

101 . 1
TIOTTYJISITTHI
O6006menue mo teme «buocdepa —
102 1
rio0abHast 3KOCUCTEMAy
OBIIEE KOJIMYECTBO YACOB I1O0 102 75

[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHHWH  JKA3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 IKOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAX HAyYHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHUE, HU3MEPEHHE, IPOBEICHUE
HaOroeHu); crocoO6aMu BBISIBICHUS M OLEHKH aHTPOIOTE€HHBIX
W3MEHEHUH B PUPOJE.

2 YMmenne BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMH, (GOPMYIHMPYs Lelb WCCIEAOBAaHUS, AaHAIM3HPOBAThH
MOJIy4YEeHHBIE PE3YJIbTAThI U JIENaTh BHIBOJIBI.

BrisBaenne 3aBHCHMOCTH MCXKAY HCCICAYCMBIMU BCINMYHNHAMU,
00BsICHEHUE MOJTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BBIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraole OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(’KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOMYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBIA UIMMYHHUTET,
OnocuHTe3 Oenka, OWOIOMMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCHPOU3BE/ICHHE, HACJICICTBEHHOCTb, H3MCHYHMBOCTb,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas teopus T. IlIBanna, M.
[Ineitnena, P. BupxoBa; k10HaIBHO-CEIEKTUBHOIO UMMYyHHUTETA [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHas TCOPUA HACICACTBCHHOCTU

T. MopraHa, 3aKOH 3apOJAbIIICBOTO CXOACTBA K. Bapa, OBOJJIOIIMOHHAaA




teopusa Y. JlapBuHa, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
antpornorene3a Y. Jlapsuna; teopust Ouoreorenoza B.H. Cykauéna;
yuenue H.M. BaBuioBa o neHTpax MHOTr000Opasusi U MPOUCXOKICHUS
KyJIbTypHbIX pactenud, ydenue A.H. CeepuoBa o nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCUMOI'O HACJIEI0BAaHUS ITPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIEAOBaHUs IPU3HAKOB U HAPYILIECHUS
cuerieHuss reHoB 1. Moprana; TOMOJOTMYECKMX psAOB B
HacjaeacTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa; reHEeTHUECKOTO
paBHoBecus [[x. Xapau u B. BaiinOGepra; 3apoapimeBoro cxoacTtsa K.
bapa; 6morenernueckmii 3akoH J. I'exkens, @. Miosiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuauMyMa 1O, JInbuxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCET,
OMOMacChl M DHEPTHUH);

rurnote3bl (koauepatHoi A.W. Omapuna, nepBuyHoro OynboHa JIx.

Xonpeiina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMOHUCKOBBIC OuoJI0ruYecKUe 3aaa4i, BBISABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACJIATb
BBIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAThL 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAaHWA IIPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'HU B SKOCUCTEMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKUMSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu u
CHUCTEMAMH OpPraHOB Y pAcCTEHH, XUBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTallaMH KJIETOYHOTO KA U AKU3HEHHBIX
LUKJIOB  OpPraHU3MOB; JTallaMM 3MOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (EeHOTHIIOM, (EHOTUIOM M (aKTOpaMH Cpelbl
oOuTaHMA;  TpoIeccaMd  SBONIOLMH;  ABIKYUIMMHU  CHJIAMHU
AQHTPONIOTEHe3a;  KOMIIOHEHTaMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouocdephl; CTpOCHUS OPraHOB W CHCTEM OPTaHOB PACTCHHH,

KHUBOTHBIX, YCIOBCKaA, IpoueCcCoB KHU3HCACATCIIBHOCTH,




MPOTEKAININX B OpPraHU3MaX pPACTEHUH, JKUBOTHBIX U UEJIOBEKQ,
OMONOTMYECKUX TPOIECCOB: OOMeHa BemecTB (MeTabonm3m),
WHQPOPMALIUU U MIPEBPAIICHUS SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIMOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, Mei03a, TaMeTorene3a, YMOpHorenesa, HocTIMOPUOHATILHOTO
pa3BUTHUS, PA3MHOKCHUS, WHIUBUIYaTbHOTO pPa3BUTHS OpraHH3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIONaTpUYecKOro H
CUMIATPUYECKOTO BHJI000PA30BAHMS; BIUSHUS JBIKYIIUX CHJ
OBOJIONMK HAa TEeHO(OHA MOMYJSALUH; MPHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepPEeNOBaHHS HAINPaBICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

CdopMupoBaHHOCTb YMEHHS BBIACTSATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KIJIETOK IPOKAPHOT M JYKAPUOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTr€OIICHO30B U SKOCUCTEM;
0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCUHTE3a, IUIACTHYECKOTO U IHEPreTHYECKOTO OOMeHa,
XEMOCHHTE33, MHUTO3a, MeHO03a, OIUIOJOTBOPCHHS, PAa3BUTUS U
Pa3MHOXKCHUSI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBLOBI 3a CYIIECTBOBAaHHUE, €CTECTBEHHOT'O orbopa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
OoOWTaHUs, BIIMSHUS KOMIIOHCHTOB JSKOCHCTEM, aHTPOTOTECHHBIX
M3MEHEHUH B DKOCHCTEMaxX CBOEH MECTHOCTH, KPyTrOBOPOTa BEIIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

Ymenue HCTIOJIb30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJIOTHMYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY ISl IOKA3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIN; B3aUMOCBSI3H
OpraHuW3MOB U Cpelbl OOWTaHHUS, EAMHCTBA YEJIOBEUECKHX pac;
HEOOXOIUMOCTH  3[I0pOBOrO  o0Opaza  KH3HH,  COXpaHEHHS
pa3zHooOpa3usi BUAOB U IKOCHUCTEM KaK YCIOBHUSI COCYILIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHHe KpPUTHYECKH OICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJIEpXKaHUs; HHTEPIPETUPOBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIEIOBaHN B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe SKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHIO




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass Ouoyioruss — KOMIUIGKCHAsh Hayka. buonormdyeckue Hayku H
u3ydyaemble UMU npoOsembl. DyHIaMEHTAIbHbIE, TPUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HOPMHUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kaptunbl mupa. [Ipodeccuu, cBszannbie ¢ Ouonorueid. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITEIIbBHOCTA YEJIOBEKA: MEIULMHE, CEIIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEIOCTHOCTh, CI0KHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

VYPpOoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBI, MOMYJISIHMOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreonienoruueckuii), Ouocdepusiii. Ilporeccel, nmpoucxondime B >KUBBIX
cucremax. OCHOBHBIE TPHU3HAKU KUBOTO. JKH3Hb Kak ¢opMa CyIIEeCTBOBAHUSA

MaTCpruun

Mertoabl Ouonoruueckoi Hayku. HaOmiogeHue, n3MepeHHe, SKCIEpUMEHT,
cucTeMaru3anusa, MeTaaHanus3. lloHarhme o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHoN. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonatue BbIOOpkM U €€ aocToBepHOCTh. Pa3bpoc B
Ouosiornyeckux JAaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IprunHEl HCKaXEHUS PE3yJbTaTOB dKCIepuMeHTa. [IoHATHE CcTaTHCTHYECKOTrO

TECTa

Knerka kak Onojorudyeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOTO. MlcTOprs OTKPBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBanun, M.
[neiinen, P. BupxoB). OCHOBHbBIE IOJOKEHUS COBPEMEHHOW KIIETOYHOM
TEOPHH.

Meroapl  MOJIGKYJISPHOHW M KJIETOYHOHM  OMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadus, 31eKTpodopes, METOI MEYEHBIX aTOMOB, U hepeHIInalIbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHHUEC KIICTOK




2.2

2.3

XHUMHUUYECKUN COCTaB KIIETKA. Makpo-, MUKpPO- U yIbTPAMUKPO3JIEMEHThL. Boja u
€€ poJb Kak pacTBOPUTEINS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUU KIIETKH,
TEIUIOPEryNAlud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonuMmepsl. benku. AMHMHOKHCIOTHBIM cOCTaB  O€JIKOB.
CtpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BTOpuYHas, TpeTH4YHas, YETBEpTUYHAsl CTPYKTypbl. JleHaTypauus.
CgaoiictBa 6enkoB. Kimaccudukamnus 6enkos. buonornueckue GyHKIIMNA OSITKOB.
VYrneBoabl. MoHOcaxapuipl, JUcaxapuibl, OJIMTOCaxapubl U IMOJIKMCAXapUIbl.
OO0muit T1UTaH  CTpoeHWS ©  (PU3UKO-XMMHUYECKUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIIUU YIIIEBOAOB.

Jlunmuael. [uppodunbHO-ruapodoOHBIE cBOMcTBa. Kitaccudukamusi aTunuaos.
Tpurnuuepunsi, dpochomunuabl, BOckH, crepouasl. buonornyeckue GpyHKIum
mumuaoB.  OOmme cBOicTBa  OHONOTMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnorsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneoruasl. [Ipuniun komruiementapaocTH. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxieHue u ononorndeckue ¢pynkmu JTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosiekyine ATO.
buonornueckue pynkiuun AT®. BoccTaHOBICHHbBIE IEPEHOCYHKH, UX ()YHKIIUA
B kierke. CekBenuponanue JJHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3UYECKUE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJI

Tunbl  kieTok: »sykapuoTHueckas M IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crtpoenue npokapuoTuueckon kieTku. Kietounas creHka OakTepuil U apXei.
OcoOeHHOCTH CTPOEHHUsI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenne u QyHKIIMOHUPOBAHHUE dYKAPUOTHYECKON KieTKu. IlnazmaTidaeckas
MeMOpana (razmanemma). CTpyKTypa raa3MaTuieckoi MeMOopansl. TpaHcropt
BEIIECTB 4epe3 IUIa3MaTU4yecKylo MeMOpaHy: maccuBHBIH (nuddysus,
obneruénnas auddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIN AKTHUBHBIN
Tpancmopt). I[lomymponuniaeMocts MemOpanbl. PaGora HaTpuii-KaJIneBOTO
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruro3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTECHU, TPHOOB.

[utornasma. Ilurozons. Llutockener. /IBmkenue nurtomiasmbl. OpraHousl
kieTkd. OgHOMeMOpaHHBIE OPTaHOWIBI KJIETKH: OSHIOIUIa3MaTHYeCKas CeTh

(BIIC), annapar ["onbaxu, TM30COMBI, UX CTpoeHHe U GyHKUMU. B3auMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUOB KIETKU. CTpPOCHHE TPAHYISIPHOTO PETHKYIIyMa.
Cunre3 pactBopuMbIXx OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mamkwii
(arpanymsipHbIi) SHIOMIA3MaTUYeCKUul peTukyinyMm. CekperopHas (QyHKIHS
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKUA: MUTOXOHJIPUH, TUTACTU/IBI.

Crpoenve u (GyHKIUU MUTOXOHIApUN U miactuf. llepBuuHble, BTOpUYHbIE U
CIIOKHBbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKapuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIIMX PACTECHUN.

HememOpannsie opranouasl kinetku CrpoeHune u (PyHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunameHTbl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kierounsni neHTtp. CTpoeHHE W JBIKEHHE XT'YTHKOB H
pecHrYeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTproIh.

Snpo. Obonouka sapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIINIKHA, UX CTPOCHHE U
byakun. SnepHsiit 0enkoBbii MaTpukc. [IpocTpaHCTBEHHOE pPACIONOKEHHE
XpoMocoM B HHTep(ha3HOM siape. benku XpoMaTuHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAsE XapaKTEPUCTUKA KIIETOK JyKapuoT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOIT)

2.4

AcCUMWIISIIAA U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIif. YuacTHe Kuciopoga B 0OOMEHHBIX
nporeccax. OJHepreTuuyeckoe obecriedeHue KiIeTku: npeBpauenue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIHil KIEeTOYHOIro
Merabonm3ma. DepMeHTHI, UX CTPOEHUE, CBOWCTBA U MEXaHU3M JCHCTBUA.
Kodepmentsl. Omnnunst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aTopoB.
benku-aktuBatopel M OENKU-UHTUOMTOpPBHL.  3aBHUCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBruHBIl CHMHTE3 OpraHMyYeckux BemecTB B Kietke. dorocuHte3. Pousb
XJIOpOIIacToB B mpouecce ¢orocuHTe3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pa3znuyHbIX (AaKTOPOB Ha CKOPOCThH
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. PaznooOpaszue OpraHM3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHIPYIOLTIE OaKTepuH, *Kelle300aKkTepun, cepoOdakTeprH, BOJOPOIHBIE
OakTepuy. 3HaUEHHUE XEMOCHHTE3A.

AHa’poOHble opranu3mbl. Bunel Opoxkenus. Ilpogyktbl OpokeHUs U HX
UCIOJIb30BAaHNE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30OYIUTENN OONIE3HEH.

AdpoOHBIE OpraHU3MBbl. DTarbl YHEpreTuyeckoro ooMeHa. IloaroroBuTenbHbIMi

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3HI.




2.5

2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poib MUTOXOHIAPHUHN B
mporeccax — OWONOTMYECKOTO  OKHCieHusa.  Llukinuyeckue — peaxiuu.
OxucnurensHoe hochoprmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH 0OMEHa

BEILIECTB Iepes aHa3pOOHBIM. Dh(HEKTUBHOCTh SHEPTETUYECKOT0 OOMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacleACTBEHHOW — WHGOpMAaIuu.
I'eneTnyeckuii kox, ero cpovicrBa. TpaHckpunuus — MaTpudHbld cuare3 PHK.
[IpyHIMIBI ~ TPAHCKPHIIIUU:  KOMIUIEMEHTAPHOCTh, AHTHIIAPAIICIIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocunTe3e Oenka. YcioBus 6uocuHTesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranu3zanys reHoMa y IpoKapuoT B dYKapuoOT. Peryisnus akTMBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (®. Kaxo0, K. Mano). Perynsauus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekneTouHble OPMBI KH3HU U OOIMraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHubie 3a60neBanus yenoBeka, XUBOTHbIX, pactenuit. CITNI, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

Knerounblii 1uxn, ero mnepuoisl M perymauusa. HHrepdaza u  MUTO3.
OcobeHHOCTH TPOIIECCOoB, MpoTeKaromux B uHTepdase. [loaroroBka kieTku x
nenenuto. IlpecuHTeTnyeckuii  (MOCTMUTOTHUYECKUN), CHUHTETHUUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexannsm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepst u
Tenomepa3a. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUM. JUIUIOMIHBIA U
rarmjaouaHbIl  Habopbl XpoMocoM. ['omosnoruuHsle XpoMocombl. [lomoBeie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOAIINE B HUX MPOIECCHI.
Tunsl muto3a. KaprokuHe3 u nUTOKMHE3. bronorndeckoe 3HaueHHE MUTO3a.
Perynsanus muTtoTMYEecKOro nukKia KieTku. IIporpammupyemas kieTouyHas
rubesnp — anomnros.

(DYHKHI/IOHa.]'H)HaH TCHOMHKaA

Opranusm Kak OMoJIOrHYecKas CUCTEMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBLIC OPTraHU3MBI.




3.2

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJIIOYas BEreTaTWBHOE) U
nojoBoe. Buasl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJISAIMA,
¢bparmMeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. IlonoBble kineTku, win ramersl. Meito3. Craauu
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckui
CMBICJI M€103a U MOJIOBOTO ITponecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoabieBoe pa3Butve. ['ameTorenes y >kMBOTHbIX. IloJ0BbIE XKelne3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KiIeToK. CrepmaroreHe3 M OOTeHes.
Crtpoenne moyoBBIX KIETOK. OIUIOZOTBOpEHHE W 3MOPHOHAIBHOE DPa3BUTHE
AKHUBOTHBIX. CrocoObl  OIUIOIOTBOPEHHUS:  HApy)KHOE,  BHYTpPEHHEE.
[TapTenorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHes3). Craguu sMOpuoreHesa
KMBOTHBIX (Ha mpuMepe JarymkH). podienne. Tumbt gpodnenuns. OcobeHHOCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apOo/bIIeBble JTUCTKU (racTpyisauus). 3akiaaka
OpPraHoB M TKaHEW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE 4YacTel
pa3BuBarolIerocs 3apojbiia (3MOpHOHANIbHAsT HMHIYKLHKA). 3akKiajgka IulaHa
CTPOEHUS KMBOTHOIO KaK PE3YyJIbTaT HEPAPXMUECKUX B3aUMOJECHCTBUN T'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
Cpelbl.

Poct um pasButue xuBOTHBIX. [locTamOpmoHaneHBI mepuoxa. [lpsimoe u
HempsiMoe paszBuTue. PaszBute ¢ mMeramopdo3oM y OEClO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. BHOJOrMYeckoe 3HaA4€HHE NPSMOIO M HENPSIMOTO
pa3BUTHSA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUIbl pocTa )KMBOTHBIX. DaKTOPbI
peryyisiuMu pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U 4YesloBeKa. [leprnosbl oHTOreHe3a yenoBeka.
PasmHoxkeHne u pasButue pacrteHuid. ['ameropur u cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Menosa.
l'amerorenes y pacrenuil. OIUIOJOTBOPEHHE U pPa3BUTUE PACTUTENbHBIX
OpraHu3MoB. /[BoiiHOE OIUI0IOTBOPEHNUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CceMEHU. MexaHM3MBbl DEryJsluud OHTOIEHEe3a y pAaCTEeHUH WU

KHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W Ppa3BUTUA TCHCTUKU KaK HAYKH. OcHOBHEIE
TCHETHYCCKHE IMOHATHSI W CHUMBOJEL. [ OMOJIOTHYHBIE XPOMOCOMEI, aJlJICJIbHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHblf/'I n peuecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/L[[BI, I'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: FH6pHHOHOFH‘-ICCKHfI, I_[I/ITOJIOFI/I‘-ICCKI/II\/'I,

MOJIEKYJIAPHO-TEHETUYECKUI




3.3

Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzuens —  3aKOH
ennHooOpa3uss THOPHIOB TEPBOrO MOKOJEHUs. [IpaBUino JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaens — 3aKOH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI FaMeT.
Ananusupyroiiee ckpemuBanue. [IpoMexxyTouHbIA XapakTep HacjleIOBaHHUS.
Pacuennenue npu3HakoB MpU HETIOIHOM JJOMUHUPOBAHUHU.

JurubpuaHoe ckpernuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[WTONOrMYECKWEe  OCHOBBI  JTUTHOPHIHOTO
CKpEIIUBaHUS.

CueruienHoe HacnenoBaHue npusHakoB. PaGoter T. Moprana. CueruieHHOE
HACJIEIOBAaHUE T'€HOB, HAPYIICHHUE CIEIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEENICHUs 1oJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporameTHbld nojl. ['enernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacnenoBanue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneioTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXECTBCHHBIN ajljIeIM3M. B3auMoaelCcTBHE HeEaJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

BzaumoneiictBue reHoruna W cpensl  npu  (opmMupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMUpPOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kKpusas (B. Moranncen). CoiicTBa Moau(UKalIMOHHOM
M3MEHYHUBOCTH.

I'enorunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIMYECKOHM H3MEHUMBOCTH.
Buibl reHoTHIMYECKON M3MEHUYMBOCTH: KOMOWHATHBHAS, MYTAIL[HIOHHAS.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/A.

MyranuoHHas W3MEH4YNBOCTb. BH/IbI MyTallMii: FEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U MHIYLUPOBAHHBIE MYTalUH. SlepHbIE M LUTOIIA3MATUYECKHUE
Mytaiuu. CoMaTH4YeCKWe M IOJIOBbIE MyTalMH. [IpuunHBI BO3HUKHOBEHHS
MyTanui. MyTareHsl W WX BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIlMOHHOIO TpOLECCA. 3aKOH T'OMOJIOTMYECKHX PSIOB B HACIEACTBEHHOMN
m3menuuBoctn  (H.W. Basuinos). BhesnepHas  M3MEHUYMBOCTH M

HacJICACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
YCJIO0BCKaA. MCTOHBI HU3YUCHUA T€HCTUKU YCJIOBCKaA: FCHC&HOFHHGCKHﬁ,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKUH, MONYJISAIIMOHHO-CTAaTUCTUICCKUH,
MOJICKYJIIpHO-TeHeTHUeckuid.  COBpeMEHHOE  OMpeleieHUE  T'eHOTHIIA:
MMOJIHOITCHOMHOC CCKBCHHUPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C IOMOIIbBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHHUS  YeIOBeKa. I CHHbIE W
XpPOMOCOMHBIE  OOJIE3HHM  4eloBeKka.  bojesHu ¢ HACIICACTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HAYCHUE MEIUITMHCKOW TeHETUKH B MPE0TBPAIICHUH

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIIETKU

JlomecTuKanus U ceseKkuus. 3apoKICHUE CEICKIMU U IOMECTHKALMU. YYeHHe
H.M. BaBwioBa 0 IeHTpax MPOMCXOXKICHUS M MHOT000pa3usi KyJbTYPHBIX
pacreHuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH T'OMOJIOTMYECKMX PSAIOB B HACIEACTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1st CEeKIMOHHON paboThlI.
Mertoapl ceneKuMOHHON paboTbl. VcKyccTBEeHHBI OTOOp: MAaccoBBI U
UHAMBUIYAIbHBIA.  OTanmbl  KOMOMHAalMOHHOW  cenekuuu. McnblTanue
npousBoauTesiell mo motoMctBy. OTOOpP MO TE€HOTUITY € IOMOIIBIO OLIEHKU
(eHoTHIa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOoJl CENIEKIIMOHHON pa0boThl. PaguanmoHHbIit
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJIbTypHBIX (opMm
opranusmoB. lcrnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAaHUS U  METOZOB
pexomOuHanTHbeIX JIHK 17151 momydyeHust ucxoiHOro Marepuana Jjsi CeJIeKIHH.
[omyuenne nomuuionoB. BHyTpuBHIoBas ruOpuanzanus. biauskopojcTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunHsl. Vcnoms3oBanue rereposuca B cenekuuu. OtnanéHHas
rubpuan3aius. [lpeononenue Oecruionusi MEXBHIIOBBIX THOPHIOB. JlOCTHOXKEHUS

CEJIEKIIMU PACTEHUI U YKHUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MbI, WX XapaKTepUCTUKa. TpaaulMoHHAas OHOTEXHOJOTHS:
xjie0oneyeHne, IMOJy4eHHEe  KHUCIOMOJIOYHBIX — MPOAYKTOB,  BHHOJEINUE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKUX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHast W TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpynpoBanue pekoMOnHaHTHBIX JIHK. JlocTmkeHuss W mepcreKTUBBI
XpPOMOCOMHOM UM TE€HHOM WHXeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ne OPraHMueCcKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
CHCTEMaTUYEeCKHE I'PYIIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
Bakrepuu, apxeu, OTHOKJIECTOUYHbIE IPUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, TIPyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  [IBUKEHHE  OJHOKIETOYHBIX
OpraHu3MoOB: aMEOOMIHOE, )KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHBIX

OpraHnu3MoOB. Pa3,[[pa}KI/IMOCTB Y OJHOKJICTOYHBIX OPIraHU3MOB. Takcucer

MHoOrokneTounble  pacreHus. B3auMocBA3p  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, OpraHbl U CUCTEMBI OPIAHOB MHOTOKJIETOYHOI'O OpraHUu3Ma.
Opranusm kak enuHoe uenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJAINAS, OCHOBHAs, MEXaHUYECKasl.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojoXKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbI€ ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUNH. DyHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUKeHHEe MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [lormomenue BOXBI, YIIIEKMCIIOIO Ia3a M MHUHEPAJIbHBIX BEIIECTB
pacteHusmu. J{pixanue pactenuil. Auddysus razos yepe3 HOBEPXHOCTh KIETKH.
TpancnoprHele cucTeMbl pacTeHud. Bbinenenue y pacreHuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeacrBa macCUBHOM U XUMHUYECKOU
3amnThl. OUTOHLINIBL.

Pa3apakxuMoCTh U peryssius y OpraHu3smMoB. Pa3apakuMOCTh U peryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BellleCcTBa M UX 3HAUCHHE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBs3p 4acTei MHOTOKJIETOYHOTO
opraHusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHM )KMBOTHBIX U YeJIOBeKa. THIIBI
JKABOTHBIX TKAaHEH: JMUTENHMAIbHAsA, COCIMHUTEIbHAs, MBIIICUYHAsA, HEPBHAas.
OcoOeHHoCcTH CTpoeHHs, (QYHKIHA U paACHOJOKEHUS TKaHEe B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

OpraHsl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeleTbl OAHOKIECTOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII1 1 BHyTpeHHUH ckeseT. CTpOEHUE U TUIIBI COCUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [Iutanume xkuBOTHbIX. IluTanue
MMO3BOHOYHBIX )XKHUBOTHBIX. J[pIxanue >kuBOTHBIX. KoxxHOe nbixanue. XKabGepHoe

M JIETOYHOE JbIXaHHE.




5.1

5.2

5.3

5.4

JIpIXaHu€e TMO3BOHOYHBIX KMUBOTHBIX. DBOJIOLMOHHOE YCIO0XHEHUE CTPOEHUS
JIETKUX NTO3BOHOYHBIX KUBOTHBIX. JlpIXaTeiibHas cUCTEMA YeaoBeKa. MexaHu3m
BEHTWIALIMM JIETKUX Yy MNTHUI W MICKONUTAKOMX. TpaHCHOpPT BEUIECTB Y
opranu3moB. TpaHcHopT BellecTB y KUBOTHBIX. KpoBeHOCHasi cuctema u e€
opranbl. KpoBeHOCHass cucrema  IO3BOHOYHBIX  KMBOTHBIX. Kpyru
KpOBOOOpAIICHHs. DBOJIONHUOHHBIC YCIOKHEHUS CTPOSHUS KPOBEHOCHOM
CUCTEMBbI TO3BOHOYHBIX XUBOTHBIX. Bbienenue y opraHu3moB. Beinenenue y
KUBOTHbIX. COKpaTUTe/lbHbIe Bakyosu. Opransl BelaenaeHUs. CBA3b MOJOCTU
T€Jla C KPOBEHOCHOM U BBIACIUTEIBLHON CUCTEMaMU. BblJieNIeHHE Yy TO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. I[IOKpOBBI M HX
MIPOU3BOIHBIE.

PazgpaxkxumocTs 1 perynsanms y Opranu3MoB. PazapakuMocTb y OqHOKIETOUHBIX
Opranu3MoB. Takcuchl. Pa3apakMMOCTh W PpEryysiids y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BElIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pediekTopHas peryisiius y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHas cucrema u €€ oTaenbl. DBOIMIOUUOHHOE YCIOKHEHHE CTPOEHUS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputMoB M mporpamm s 3¢G¢GeKTUBHONH (HYHKIMOHATBHOU
aHHOTallMd  TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPraHnu3mMoB, paCTCHI/II‘/'I, JKHUBOTHBIX M YCJIOBCKA
OpraHI/IBM YCJIOBCKA U €TI0 310POBLEC

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKa. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas ayra. be3ycioBHbIE U YCIIOBHBIE
pednexcel. I'ymopasibHass peryiasiuusi ¥ SHJOKPUHHAs CHCTEMa >KMBOTHBIX M
yenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHON M 3HAOKPUHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnexc u pednexkropHas ayra. besycinoBHble 1 yCIOBHBIE pedIeKCh

3ammTa opranusma ot 6ose3nei. mmyHnHas cucrema denoBeka. KieTouHsiit u
rYMOpajJbHBIA MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
uMMyHUTeT. Teopus KIOHaJIbHO-CENEKTHUBHOrOo uMMyHutera (I1.DOpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHnocHas cucrema u €€ opranbsl. Cepale, KpOBEHOCHBIE COCYbl U KPOBb.
Kpyru xpoBoobpaienus. Pabora cepaiia u e€ peryisuus

Hpixanue yenoseka. Jluddysuss ra3zoB depe3 MOBEPXHOCTb  KIETKH.
JpixatenbHasg cucTeMa 4esoBeka. JlpIxaTrenbHass IMOBEPXHOCTh. Perymsuus

neIxaHus. [[prxaTenbHbie 00bEMBI




5.5

[InmeBapurenbHas cucreMa 4denoBeka. OTAenbl MUIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keje3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl M ux mnpousBoaHble. Opransl BbiaeneHus. I[louku. Ctpoenue u
¢dbyakmonupoBanue HedpoHa. GunbTpanus, ceKpeluns U 00paTHOE BcaCchbIBaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIJACJIICHU. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedyHas cucteMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazButue xnu3Hu Ha 3emie

OpomounonHass Teopus Y. Jlapuna. Ilpeamoceuiku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAacCJEACTBEHHAas HM3MEHUUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIM U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuaternaeckoit Teopun 3Bomonnu (CTI). Hedrpansnas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAsS OMOJIOTHs. 3HaUe€HHE IBOJIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsanus Kak 3JIeMEHTapHas €AMHMULA 3BoJoUUU. COBpPEMEHHBIE METOJbI
OLIEHKU T'€HETHYECKOro Pa3sHOOOpa3usi U CTPYKTYpbl MOMyisiuuid. V3meHenue
reHooHAa MOMYJSALUU KakK 3JIEMEHTApHOE S3BOJIIOIIMOHHOE SIBJIEHHUE. 3aKOH
reHetudeckoro pasHosecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIOUMHA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHs 4YacTOT ajulesied B Homymauusx. Oddext
OCHOBATEJIS. Murpanuu. M3onmsaupa  momyssiui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMooruyeckas (pernpoayKTUBHAS).

EcrectBeHHbIii 0TOOp — HampaBisitouii  ¢akrop sBomonun.  Dopmbl
€CTECTBEHHOI0 0TOOpa: ABWXKYIIMHA, CTaOMIU3UPYIOLIUHM, pa3pbIBAOIIMMA
(nu3pyntuBHbIi). [TonoBoit oT60p.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB ~ Kak  pe3ylbTaT  MHKPOIBOIIOLUH.
Bo3HukHOBeHHE  mpHCIIOCOONeHMM y  opraHuzMoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocobiaeHuit y opranuzmMoB. OTHOCUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpasoBanue Kak pe3yibTar
MHUKpPO3BOJIOIMH. M30msmusa — kiroueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIOWIN3AIH,

TI/I6pI/I,Z[I/I3aI_[PISI). I[J'II/ITCJIBHOCTL 9BOJJIIOLIUOHHBIX ITPOLECCCOB.




6.3

MexaHu3mbl OPMHUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Poinb »BOMIOIIMOHHON OMOIOTHH B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUS
Onopa3HooOpasus. MHUKPOIBOMIONUS U KOIBOJIOLUS MApa3sUTOB M MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Mertoapl U3y4eHHsI MaKpO3BOJIONHHU. [laeoHTOIOTHYEeCKHEe METOIBI U3yYCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Buoreorpaduyeckue MeTo sl n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (payHBI
MaTepUKOB U OCTPOoBOB. buoreorpadudeckue odnactu 3emian. Buabr-sanemuxu
Y PEITUKTHI.

OMOPHOJIOTHUECKUE M CPABHUTEIHHO-MOP(OIOrHYECKHE METOJbl H3Y4YEHUS
HBOJIONUH. |'eHEeTHYEeCKre MEXaHU3MBl HBOJIOIMH OHTOTEHE3a W TIOSBICHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynumeHTapHble  opranbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YYEHHsS  DBOJIOIHH.
I'omosnoruunsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOCHUS (PUIOTCHETHUECKUX
JIePEBHEB.

XPOMOCOMHBIE MYTAITUH U IBOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOJMONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOIINH

6.4

Hayunble rumore3sl NpPOUCXOXKIEHUS KU3HU Ha 3emie. AOHUOreHe3 W
naHcnepmusd.  JloHayyHble — TPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOTO CaMO3apOXKICHUS JKM3HH M €€
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE 3Talbl HEOpraHUueckon »Bostonuu. Ilnanerapuas (reosornueckas)
HBOJIOIMUSA. XUMHUUYECKass 53BOMIONMA. AOHOTeHHBI CHHTE3 OpraHMYecKUX
BemecTB u3 Heoprannyeckux. Omeir C. Mumepa u I'. HOpu. OGpazoBanue
nosnMepoB u3 MoHoMmepoB. Koanepatnast runoreza A.M. Onapuna, runoresa
nepsuyHoro OymboHa J[x. XonneiHa, reHetnueckas rumnoresa [. Mémrepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hcropust 3emnn u meToasl €€ u3ydeHus. Vckonaemble OpraHU4ecKUE OCTATKH.
I'eoxponomnorust u e€ mMetoabl. OTHOCHTENbHAs M a0COMIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0Hbl, Ipbl, HEPUOBL, JTOXH.

HauansHele 3Tansl opranndeckoil 3pontonnd. [losBienne n 3BoronMs MepBbIX

KJIETOK. OBomonus Metabonn3ma. BO3HHMKHOBEHHE TMEpPBBIX OSKOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHajJor NepBbIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [IpoKapHOTHI U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIIOLUOHHOE MPOUCXOKICHHE
BUpYycOB. IlponcxoxaeHne MHOTOKJIETOYHBIX OpraHuM3MOB. BO3HUKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixon pactenuii Ha cymy. [losiBieHHe CHOpPOBBIX pacTeHU U
3aBoeBaHuMe MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl S3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benyckas dayna. KeMOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
Ttunos. [lepBeie XOpa0BbIE )KUBOTHBIE. JKH3HB B BOJI€. DBOIIOLMS TO3BOHOYHBIX.
[Mpoucxoxneane ampubuii u pentumii. [IponcxoxaeHne MICKOMUTAOIUX H
ntul. [lpuHnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
[103BOHOYHBIMH JKUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeld, IPOTEepO30ii, Maaeo3oi,
Me3030H, KaiiHo30il. OOmas xapakTepUCTHKAa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €0 YCIOBUS U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(EPHI.
MaccoBble BbIMUpaHUSI — HKOJIOTMYECKHE KpHU3UCHI mpouuioro. [lpuumHel u
CIIEICTBUSL MAacCOBBbIX BhIMUpaHUil. COBpEMEHHBIN 3KOJOTUYECKUI KpU3HC, €TO

0CO0EHHOCTH

6.5

Paznenst u 3amaum anTponosorud. Metoael aHtpomnonorud. CTaHOBJIEHHE
IIPEICTaBICHUN O MPOUCXO0KIEHUH YenoBeka. COBpEMEHHBIE HAyYHBIE TEOPUH.
CxozcTBO yennoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CpPaBHUTENIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTUYECKHE, (hU3M0JI0TO-0MOXUMHYECKHE,
nosefeHueckue. OTiMuus YenoBeKa OT JKUBOTHBIX. IIpsamoxoxxnenue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTMYECKHE, COLMANIbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.
OCHOBHBIE CTaUM aHTPOIIOTE€HE3a. ABCTpPAJONUTEKH — JBYHOTME IIPEIKH
monend. YenoBek yMenbld, MepBbIE W3TOTOBIEHUsS OpyAuil Tpyna. YemoBek
MPSIMOXOJISAIIMNA W TIEPBBINM BBIXOJ JIOJeH 3a mpenensl Adpuxu. Yemosek
reiiaensoeprckuii — oOIuMi MpeloK HeaHIepPTaIbCKOrO YeOBEKa U YeJIoBeKa
pazymHoro. Yenosek HeaHAEPTAIbCKUM KaK BHJ JIFOJIEH XOJIOIHOTO KJIMMATa.
UYenoBek pa3yMHBII COBPEMEHHOTO THIIA, JCHHCOBCKUN YEIOBEK, OCBOCHHE

KOHTUHEHTOB 3a TpenenamMu AQpuku.




DBOJIIOLUSL COBPEMEHHOTO 4YeJoBeKa. ECTeCTBEHHBIM OTOOp B MOMYISIMAX
YenoBeka. MyTalmoHHbIH nporiecc U noauMopdusm. TlonyasioHHbIE BOJIHBL,
apeiid reHoB, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILUAX COBPEMEHHOIO
4eIJI0BEKA.

UYenoseueckue pacel. [loHatne o pace. boisbmme packl: eBponeouaHas
(eBpa3uiickasi), aBCTpaJIO-HErpouJHAsi (PKBATOpUAIbHAsI), MOHTOJIOUIHAS
(a3narcko-amepuKaHckas). Bpemst u myTtu pacceiieHusl 4ejloBeKa IO IUIaHETe.
EnuactBO d4emoBedeckux pac. HaydHasd HecOCTOATENBHOCTH —pacus3Ma.
[TprucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOWIEH Cpesbl.
Bnusinue reorpaduueckoit cpenbl U apeiida reHOB Ha Mopdonorui u

(bl/I3I/IOJ'IOl"I/IIO YCI0BCKa

OKOCHCTEMEI U Mpucynmue UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3agaun sxosorun. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konorun. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
IpUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHHUTOPUHT

OKPY>KaIOIEel Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OWOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEpPHOCTH JAEUCTBUS 3Kojoruueckux Qaxropon. IlpaBuio
munumyma (K. IInpenrens, 0. JIu6ux). TonepaHnTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue akropsl. CBET Kak 3KoJoruueckuit ¢pakrop. JleiicTBue pa3HbIX
YYacTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaJbHas poJib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak »skojoruueckuil ¢akrop. JleficTBue Temmeparypbl Ha
opranusmsl. [IoHKHI0TEpMHBIE U TOMOWOTEPMHBIE OPIaHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonornyeckuil ¢dakrop. IlpucnocoOnenuss pacrteHH K
NoJyIepXaHuto BogHoro Oananca. Kiaccudukanus pacTeHHid M0 OTHOLIEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
ryOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMUYECKUe
0CcOOEHHOCTH cpell OOMTaHus OpraHu3MoB. [IpucrnocoGiieHus OpraHu3MOB K
KU3HU B Pa3HBIX CPEIaX.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puTMBL. CyTO4HBIE H
roJu4HbIe pUTMBI. [Iprucroco6IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHUSIM

YCIIOBUU KU3HU.




JKuznennsie Gopmbl opranu3moB. [loustue o xuzHenHoi gopme. XKuzneHHbIe
(OpMBI pacTeHUM: JEpPEeBbs, KYCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: TUIPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropel. Buasl OHOTHYECKHX B3aUMOJICHCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, cMMOMO03 1 ero gopmbl. [lapazutusm, Koormeparys, MyTyain3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKUX B3aMMOACHCTBHIA IS CYIISCTBOBAHHS OPTaHU3MOB B Cpeie

obutanus. [I[pUHINIT KOHKYPEHTHOT'O UCKITIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisauuu. [lomynsus kak Ouojoruyeckas
cucrema. Pojb HEOHOPOAHOCTH cpelibl, PU3HUecKiX 0apbepoB U OCOOCHHOCTEH
O6uoJIoruy BUI0B B (POPMUPOBAHUN IPOCTPAHCTBEHHON CTPYKTYPbI OIS,
OcHOBHBIE TOKA3aTeIM MOMYJSALUNA: YUCICHHOCTb, INIOTHOCTh, BO3pAacTHas U
IIOJIOBAsT CTPYKTYpa, pPOXKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MUTpaLUs.

Okosorudeckas CTpykTypa mnomyiasiuuu. OneHka 4YHMCIEHHOCTH IOIYJISLMH.
JIuHaMyKa MONMYJALUU U €€ PEeryssiusa. buoTH4ecKuii NOTEeHIMAI OMYJISALNHN.
MopenupoBanne AuHaMUKKM —nonyiasanud. KpuBele pocTa  4HUCIEHHOCTH
nonyisiuuy. Kpussle BbpkMBaHMs. Perynsnus 4uCIEHHOCTH NMONYJISLUN: POJIb
(GakTOpoB, 3aBUCALIMX U HE 3aBUCIIIUX OT IUIOTHOCTU. OKOJIOTMYECKUE
cTpareruu BUJOB (I- u K-ctparerun).

[Tonsitue o0 »sKkonoruueckod Hume Buga. MecrooOutanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xaruynncona. PazMepsl dKosornueckou
Humy. [ToreHnuanbHas 1 peaan30BaHHAs HUILN.

Bun kak cucrema mnomyisiuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUil  >KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOIHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBa3uM Mexay
opraHuzMamMu B OuolleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKUMOHATBHBIE OJOKH OPraHU3MOB B HKOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Henu u CeTH.
Abunotnyeckue 010k 3kocucteM. [louBsl U MBI B 3kocucreMax. Kpyrosopor
BELIECTB U ITOTOK HEPTUU B IKOCUCTEME.

OcCHOBHBIE MOKa3aTeNN 3KOCUCTEMBI. buomacca u npoaykuusa. JKOJIOTHYECKHe
MUpPaMHJIbI YUCeNl, OMOMACChl U YJHEPTHH.

HanpaBrieHHble 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cyKueccuu. [lepBuunbie 1

BTOPUYHBIC CYKOCCCHMU W UX IIPUYUHBI. AHTpOHOFCHHLIe BO3JICMCTBUS Ha




cykueccun. KnmmakcHoe —coobmectBo.  buopasnooOpasume ©  HONHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

IIpuponnble 3KOCHCTEMBI. AHTPOIOTNE€HHbIE IKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHo3. Pa3nnuus Mex a1y aHTpOIIOreHHBIMH ¥ IPUPOAHBIMU SKOCHCTEMAaMHU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas iopa
u (ayna. CunHanTponmszauus TOpOJCKOW ¢ayHbl. buonorumueckoe u
XO3ICTBEHHOE 3HAYEHHUE arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
(bopMHpPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
[TepeHoc PHEPrUM U BEUIECTB MEXKTY CMEKHBIMHA SKOCUCTEMAaMU. Y CTOMYMBOCTD
OpraHM3MOB, MOMYJSIIMM M D3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX W

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmeruranerapras o00oyiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyliecTBoBania ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ coctas. JKupoe BeriecTBo 6uochepsl U ero PyHKIHHU.
3aKOHOMEPHOCTH cyIlecTBoBaHUsl Ouocdepbl. OcobeHHOCTH OHOCheEephl Kak
rnobanpHOM  SKOcUcTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE ILHKIBI (yriepona, as3ora).
PutmuaHOCTS siBIIeHUI B Onocdepe.

3onanpHOCTE Onocdepsl. [lonsarue o 6mome. OCHOBHBIE OMOMEBI CYIIU: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE W IIMPOKOJMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. KiumaT, pacTUTenbHBIA H
KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS KHUBBIX CHCTEM, OIIEHKA MX PECYpCHOTO TMOTEHIHANA U

O6uocdepHbIX QyHKIHIT

7.6

DKOJIOTHYECKUE KPU3UCHI U UX IPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpelbl. OXpaHa Bo3yXa. 3arpsi3HEHHE BOIHOM CpeIbl.
Oxpana BOJIHBIX pecypcoB. Pazpynienne nmoussl. OXpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOIIOT€HHOE BO3/EHCTBHE Ha PacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIUIBI OXPaHbl IPUPOJIBI.
Kpacubie knuru. Ocobo oxpansemble mnpupojHsie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE TTAPKU.

OcCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA U MPUPOJIBL.
PamonanbHoe  MPUPOAONONIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

pa3zHooOpasust 3eMiau




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buomnorus, 10 knacc/ Beicorkas JI.B., JIpimiui I'.M., PyBunckuit A.O. u npyrue;
nox penakuueit llymuoro B.K., Jdpimmmma I''M., AKiuoHepHOE 00ILIECTBO
«M3narenbctBo «IIpocBemeHue)

Hemviun, Cabnuna, Beicomkas: buomorus. 10-11  kmaccel.  IlpakTtuxym.

VYriyonenssiii ypoeHb. @I'OC
METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

Hemviun, Cabnunaa, Beicomkas: buomorms. 10-11  kmacceel.  IIpakTtuxkym.

VYriyonennsiii ypoenb. ®I'OC

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

https://resh.edu.ru/subject/

OBOPYIOBAHMUE, B ToM unciie mpuoOpeTeHHOE Ha CPEACTBA TpaHTa

bokc abakTepuanbHOM BO3AYIIHOM Cpeibl , cTeprim3aTop napoBoit Stegler VK-18
(18 n.) , mo3aTop MeXaHUYECKHUM IMepeMeHHOTro o0bema, ogHokaH. FAB 0,5-10,0 ,
J03aTOp MEXaHMYECKUH IepeMeHHoro oObeMa, oxaHokadn. FAB 100.0-1000,0
J103aTOp MEXaHWYECKHUI TiepeMeHHoro oobema, ogHokad. FAB 20.0-200,0 ,mraTtuB
JUTS T03aTOpOB S-MecTHbIN ,amrundukarop Genesy 96T , Beckl Tounsie VIBRAAF-
224RCE , wucroynuk mnuTaHus Onbd-8 , Kamepa s TOPU3OHTAIHLHOTO
anektpodopesa, cronuk B komiiekte SE-2 | konaunmonep KOMANCHI KAT-
O07H/N1 , MuxpoBoiHOBas mneyb Samsumg ,cnekrpoporomerp I[19-5300BU
TBEPIOTEIbHBII TEPMOCTAT CH 3- 150 ,TPAHCUJUTFOMUHATOP
(MonepHu3upoBanubiii), 20x20 cMm, giauHa BoJHBI 312 HM «KBantM-312Bb» |,
xoyioauiabHUK Beko ,iienTpudyra nadopatopHas ¢ oxiaxaeHueM. UC-2040R ,0aus
KOMOMHUpOBaHHas JlabopaTtopHas ,103aTop ,CTEPHIM3ATOP BO3AYIIHBIM , mIKad
BBITSDKHOM ,IITATUB JIJIs1 TPOOUPOK

ydeOHO-HCcClIeIoBaTeNbCcKass OnonadopaTopus , Mukpockon Mukpomen MC-2-
zoom Bap 2CR ,yueOHO-1a00paTOPHBIN KOMIUIEKC JUTsl U3YUYEHUST HEUPOTEXHOJIOTUI
,TUIPONIOHHAS CHCTEMa, HEraTOCKOIl, pOOOT-TpEHaXep, dJIEKTpoKapauorpad,



CTEeTO()OHEHIOCKOT, MOJIENIb yXa, MOJIOTOUYEK HEBPOJOTHUYECKHI, TOPC YEIOBEKa
pa300pHBIH, TO3UPYIOIIEE YCTPONUCTBO (MEXaHUIECKOE)






